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DEDICATION. 



To Rear Meniral Sir Csarlks Napisb, laU Com'- 

Chief of the Chamd SquoAron: 

Sir : 

A work wiuch has ibr its object the elucida- 
tioti or explaaadoa of the elements of a theory to 
©ill the designer to improve Naval Architecture, 
and to foster and encourage self improvement in 

our practical seamed, with lUe view to bring forth 
the nautical talent and genius of the British empire^ 
as a source of further naval improvement, deserves 
to be passed through a nautical ordeal of no ordi- 
nary kind. The conviction that it will stand this 
test, emboldens me to d iliu r, 'l lowing 

sheets on Marins Archixscxure, being convinced 
of your competence to form an opinion on the vari- 
ous points illustrative of the principles ui design. 1 
believe that the nautical world is in debt to you for 
the true test of all improvements in Naval Architec- 
ture, viz : yards of canvass to tonnage. Again, by 
your having designed the steam frigate Sidon, our 
national ignorance in the elements of design cannot 
have escaped your scientific mind, and I scarcely 
need to add, that my couviciion ui your cumpctcncc 
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is streiigihened by your able letters to Lord John 
Russell, on the Steam Navy, and constitution of the 
liuard of Admiralty. 

2. Nothing is too insignificant which awakens na- 
tional precaution. You have pointed out the inferi- 
ority oi our bteam Navy, and tlie consequent danger 
of sub jugation by France, so that serfile copyists 
may now apply a make bhiit antidote by mere me- 
chaiiical means ; yet, however, we remain in the 
same humiliating position, viz : receiving the initia- 
tive in the design of our ships from foreigners ; that 
is to say, England is held in leading strings in the art 
which ii> the foundation of her maratime greatness.. 
It must be well known to you that it is not in the 
power of artistical skill, in the deliniatrng of a drait, 
to supply a sound theory of the elements of design ; 
and I contend, firstly, that all improvement must 
emanate Iroin practical seamen, that the merit re- 
warding principle should be introduced into every 
liaval department of government, or that Great Bri- 
Uiin wiU become a second rate naval power, grow- 
ing out of or occasioned by neglectmg to bring forth 
the nautical talent and nautical genius of the nation. 
Secondly, that she will fall from her present station, 
unless the political and moral condition of our sea- 
men be elevated to the standard of American sea*- 
men. And lliirill}', that to escape subjugation by 
France, our navy must be popular to, or be the 
ambition of, our best seamen. It is ol no avail to 
have the finest men of war, if they be manned with 
the seeds of their own destruction, and equally im- 
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politic to pursue a system which, by keeping the 

nation in leading strings to scientific pretenders, ren- 
ders our ships inferior to those of our competitors. 
I may here observe, that America, by sailing its 
ships on more economical principles than our ship 
owners can do; mainly from the disregard of our 
seamen to their agreement, can compete with us for 
the carrymg trade of the world. 

3. A glittering government may give the nation ' 
the appearance of strength and prosperity; but when 
our nders have reduced the nation to that humilia<» 
ting position to receive the initiative in our national 
art dT ship building from another nation, and by the 
selfsame means rendered a powerful class distrustful 
or averse to join the navy — I forbear to expatiate on 
this painful subject. It is difficult to foresee the re- 
sult of any reaction. The strength of Great Britain 
lies in being the unmistakable pioneer to Freedom. 
A nation of patriots cannot be subjugated. The 
merit rewarding principles should be forthwith intro- 
duced into the navy. Our navy must be made suf- 
ficiently popular to secure the best seamen and best 
officers from our mercantile navy. The ready made 
officer system should be abolished. It is that sys- 
tem which keeps the unhealthy or diseased state of 
our seamen's luind in a state of irritation. 

. 4. I submit that our real national danger^ that 
which introduced the dry-rot into our maratime great- 
ness by destroying nautical genius, was our Impress 
System. It has reduced the morals and mind of 
our seaiaiing classes to tiie standard of state galley 
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slaves. There can be but one opinion abouf the 
impolicy of demoralising a poweifol class by op- 
pressive means, even if we bend that class as a 
mere machine; but when we reflect that our present 
Ignorance in the design of a safe sea boat is to be 
attributed to naval mal-*admini8tration» we are almost 
inclined to exclaim, that the nation which tolerates 
impressment to sap its own maratime greatness de- 
serves to fall. 

5. How can there be concert between the con- 
structor, builder, and surveyor, when, for want of 
nautical genius — ^a governing, cementing power— 
they are ignorsitakt of the principles which govern the 
intended design? The able architect of the Eddy- 
stone lighthouse, experienced more difficulty in sur- 
mountiog tfie prejudices of his workmen, than the 
raging of the elements. On the other hand, brazen 
quacks coerce the public mind to receive fiction for 
fact. It is extremely difficult for an individual to 
convuice incompetent men in power of their own in- 

ability or incompetence to work out a theory. When 
powerful despotism, and more powerful interested na- 
val patronage, constitute the Lion in the path which 
obstructs the mental advancement and improvement 
of our practical seamen above the condition of a Boat^ 
swain, the idea of emancipating 'the machinists from 
custom, prejudice and ignorance, to enable them to 
work out the first principles of naval architecture, is 
out of the question. Instead of discovering any clue 
wherewith to unravel the skein, the false (Mretenders 
to a knowledge of the science have the tact to ce- 
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Odent prejudice and custom into one inextricable 
mass, leaving but one altematirei viz: that of cutting 
the gordian knot by pointing out to the nation, as 
you have done» the unfitness of those in power to 
manage the afisurs of a free marathne nation, in this 
free trade conpetition age* It is therefore the con- 
cern cS every interest in the state to elevate the moral 
standard of our seamen and seafaring classes, and 
likewise to strengthen then: mind and their sentiment 
of love of country. This state of things, however, 
presupposes that the line of conduct of our rulers is 
governed by a system of poUtical economy in accor- 
dance with the spirit of the times. All known arts 
can be made easy. It is the unknown arts whkh 
are difficult So far from having a sound theory on 
seamanship, we are without a sound theory on the 
impulttDn of fluids* In the absence of a theory on 
seamanship^ and also of a theory on resistance, pre- 
tenders to aknowledge of the elements of design 
only impose on themselves and abuse their inHuo 
ence oiear the credulous public, Two nations com* 
peting for the carrying trade, and consequently 
£or the riches and influence over the civilized world, 
and one nation being constrained to copy from its 
competitor, nay even is thwarted by the prejudice of 
learned pretenders, while the genius, enterprise and 
patriotism of the other nation is enlivened by free- 
dom, the latter of course must win the race. Itnev- 
er entered into the heads of our hereditary legisla- 
tors that (HIT mercantile navy is the substratiun of 
our national {mqperity, and that to be incompetent 
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to compete with free America in the carrying tradct 
would be fatal to our maratime and commercial great- 
ness. It never entered into the heads of the Admi- 
ralty, that the coustructors of our men of war were 
ignorant of the elements of design. In<act| it is 

only now that maratime England is beginning to sus- 
pect that its admiralty is ignorant o( the means and 
ways to emancipate itself from the humiliating posi- 
tion of being mere copyists in the national art of ship- 
buildmg. Pretenders who charge themselves with 
the functions of naval architect, deserve to be im- 
peadied. In cloaking their own and their patrons' 
ignorance, they prevent the force of practice expos- 
ing erroneous principles. A knowledge. of our wani^ 
is a good first step towards working out a . sound 
theory to supply that national want Our naval 
power at present resembles a boa-constrictor in a 

torpid state, from which state nothing short of free 
trade^ in government can rouse or reanimate. No art, 
whether it be the government of a state— of the Ad- 
miralty, or the art ot naval architecture, can prosper, 
unless first principles aie kept in view; A yacht or 
packet intended for speed only, should have but one 
main frame, and be built of hght materials, and he 
shanow— all run and entrance; whereas a vessel in- 
tended for capacity, must have many dead ilats .or 
main firames. Tlmaks to die power of steam, the 
Kst of pretenders to a knowledge of the science of 
naval architecture is fast diminishing, while tfaatof ex^ 
perienced experimentalists is fast increasing. Boats 
sailmg in smooth water, their , speed is in powerful 
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srifak A Mere platter, having a deep keel aftxed toi 

it, would, in smooth water, from its power to support 
eoormous sails, outstrip a boat iateaded for sea* 
On ikiB oAer hand, in a seaway, from the motion of 
the platter, arising trom the vertical effort of the sea, 
it would be in great danger of beuig dismasted. 
The platter would have no chance widi the boat in 
a seaway. The principles which govera the useful 

qualities of a safe sea boat are, therefore, widely dis- 
tuiGt from the principles which govern the lines of 
beauty, to aet off the head or quarts gaftmes, (ff 
which govern &st sailing in smooth water* 

9. False theories on seamanship are apt to wisr 
lead the young naval officers to adopt the belief that 
ibey possess a scientific knowledge thereof ; on the 

other hand, draftsmen disdain to receive from com-» 
mon seamen any hints or information on the ele* 
neataof design; meanwhile, the practioal sailor is 
forbade by the attending expense in building a series 
of csperioMntal veasekH from giving form and effect 
to his ideas of ship building. It is bom this uunau- 
tioa) state of things that other natkms outstrip us m 
scientific attttnments in the art of ship building, spid 
also in the art of cheap government. 

7* In all practical sciences, bnt more especially 
those in which the judges are utterly ignorant of the 
principles, periiaps incapable of grappling with the 
ideas to fonu an opinion such as that of government 
or the art of ship building, the advocate has to quab- 
fy the judges; that is, he has to do an impossibility 
' belore he can submit his case for Uecisioo. Aware 

B 
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of the difficulties and prejudices which you may have 
experienced in com{^eting the design of the SidoOf 
I offer the following remarks to fix or concentrate 
some fugitive ideas on the science of ship building 
for the benefit all judges on mvsd aidutectme. 

8. I may here premise, that the form of a solid of 
the greatest csqpacity is that of the circi^ and that 
m order to unite the form of velodty, witb that of 
capacity and buoyancy, all the water lines should 
segments of circles. This I consider to be the fim* 
damental principle in naval architecture. Concave 
water lines, like concave wedges, are detrimeiital to 

advancement. 

9. Stability is the next consideration. The main 
frame governs stability. Abroad flat floor gives 
the greatest stability ; but we cannot, however, sacri- 
fice the power of lateral resistance of the keel. Rf- 
teen degrees being the angle to which a vessel heeli 
over in a fifesh breeze, I conceive this to be the an- 
gle for the rise of floor of a merchant sailing ship. 

10. 1 may here observe that as the form of the 
mmt frame does not materially affect velocity, stesam- 
ers may be formed with fallen floors, on the double 
canoe principle. This form, from its increased stabi* 
lity, would admit of greater length to breadth, and 
at the same time, by giving additional depth- to the 
side, give additional longitudinal strength. 

1 1. The dread entertained by our ship owners, as 
to their ability to compete with success for the car- 
rying trade of the world, after the total repeal of the 
navigation laws, evinces some d^ree of conscioiti 
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iirferiorily. Want of confidence leads to defeat 

i would here remark^ that our unnautical ship owners 
aie dtber in a false posiuon^ . or that our merchant 
ships, or merchant seamen, are inferior to those of 
America. Knowing that they have ground for their 
apprehension, I would recommend that the state in- 
sure the blocks of all our merchant ships of the, first 
olasSy at a low premium, previous to the total repeal 
of the laws. It is bad policy to place the cai ryiag 
trade in jeopardy, it is worse policy to suffer Eng- 
land to be in danger of subjugation by France, from 
an inferior . steam navy. While it would be utter 
madness to endanger our fleet by tderating the be- 
lief in impressment. 

12. Faucily of nautical genius is our baseb and the 
parent of scienliilc ignorance, respecting the ele- 
ments of design, owing to which our practical ship 
wright.s not merely misapply their practical skill, but 
thdir ideas of durability and strength being based on 
false {Hindples of economy^ subvert the good quali- 
ties of a vessel. 

13. Until a sound theory of the elements of de- 
sign be established, I am of opinion that our war 
steamers shoidd be constructed of light materials ; for 
this plain reason, that heavy materials affect velocity 
and buoyancy ; again, want of phabihty, arising from 
great strength and consequent overfostening, afiects ^ 
velocity. Since then th<5 inferiority of our war steam- 
ers in to speed involves ^e question of na« 
tional subjugation by France, and as the want of 
nautical talent and genius is to be attributed to naval 
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patronage and naval despotism, the real question be- 
fore the nation is» shall naval patronage be fcatmd^ 
or shall the merit rewarding principle be established 
to rdnvigorate Britons to renam the piofteata to 

freedom and to civilization. » 

To the philantbropist it iscS little coDseqimce 
wheresoever that genius and civil Vimty flourishes 
ttie best, so long as they do nourish for the benefit 
6[ science and the human race. The patriot, faowe* 
ver, deeply feels the sneer and scorn which follow 
the decline of his natfon's greatness. The mm 
cause which creates a system of dry rot to sap the 
talent and genius of this maratime empiie, rendere 
our ships inferior, to end in loss of comneice and 
loss of colonies. 

I have the honor to remain, your most obedient 
and humble servant, 

M. F. CRISF. ' 

Maulmain, Oct. 16, 1849. 
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PREFACE 



Leaving to others the office of tracing the origin 
and progressife advancement of Marine Architec- 
ture, sufficient remains to be done to describe the 
properties which vessels must necessarily possess to 
be perfect aea boats ; to elucidate and explain the 
manner of obtaining those properties ; and, finallyi 
to unite them m the same vessd, that each may be 
predommant without deteriorating from the others. 

(X the muty writers who haye written on MaFNue 
Architecture, no two of them have agreed in propor- 
tioning the breadth to the length, or the depth to 
either Imadth or length*^or in piacmg the extreme 
breadth^ or the c^s^ of gravity, or centre of dis- 
pboement, or cratre of laterd resbtance or rotatory 

motion, — the position of the masts, — nor on the form 
best adapted to produce velocity, buoyancy, or na* 
fatal atability ; much less on tiie model or form best 
adapted to unite the above properties or quahties in 
the sane Fessd, which is prored by the miatbn in 
every succeeding vessel built. Their nearest agree* 
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jBent has been to determmey that 'Uhe breadth should 
^ be one third or one fourth the length, and that the 
" extreme breadth ought to be before the midships of 
« the ship.'* 

The obscurity in which the true principles of Ma- 
rine Architecture continue to be invdvedt may be 

attributed — 

1st.' To the disinclination of draftsmen and build- 
ers to communicate freely with experienced seamen. 
And, 

2dly* To the mode of admeasuring vessels to 

obtain their register tonnage, whereby ship-owners 
and ship-builders are interested in constructing ships 
after one form or model, namely, that form which en- 
ables the vessel to carry one third to one halt more 
cargo than its register tonnage, with the view to 
evade that proportion of the tonnage, and iight and 
harbour dues, and to sail their vessels with a propor- 
tionable smaller crew. While, therefore, improve- 
ments are obstructed by professional prejudices or 
inta-ested modves, or theories consulted that ar^ 
founded on erroneous or narrow principles, it will be 
next to impossible to ratricate the nidunents of liiis 
noble science from their present obscurity. Some 
years after the first edition of this work appeared^ the 
present new mode of measuring for register tonnage 
was enacted. 

To have a just idea of the theory ot Marine Archi* 
tecture, the mind must be divested of professional pre- 
judices ; the laws and the causes of resistance of water 
must be carefully investigated ; and in fact we must 
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*' E'en follow nature, of each art the son! : 

** Parts answering parts, shall plide into a whole. 

Spontaneous beauties all around advance, 
*' Start e'en from difficulty, strike from chance/' d&c. d&c. 

A fish, for example, conveys a good idea of the 
form of a vessel intended for velocity ; but it gives 
no idea of that of stability or buoyancy, or w eather- 
ly ness qualities that are iudispeasible lor the safety 
of a vesseL 

On the other hand, the form of the albatross, the 
ducky and other water fovfh, gives a good idea of 
the Ibrm best adapted for buoyaocy, but no idea of 
that of velocity. 

As, however, a vessel is not required to have the 
same degree of velocity as the fish, the practicability 
may be conceived of reconciling in some degree the 
focm of the albatross to that of the fish, and thereby 
unite in the same vessel the four most essential quali- 
ties, namely, velocity, capacity, weatberlyness, and 
bttoyancy. 

A vessel calculated to keep on an enemy's coast 
with all winds, or to work off a lee shore, must have 
good^ hold of the water^ and therefore be deep in 
the water to hold a good wind ; whereas a vessel in- 
tended to navigate in shallow water, or to take the 
ground, must have a flat and a long iioor, and there- 
fore be shallow, in order to draw the least water, 
and to avoid straining when she lies on the ground. 

Nature formed flat fish ^> lie securely on the bot- 
tom, and to inhabit rivers and shallow water; where- 
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as the dolphin and other fleet Hah that inhabit the 
sea, are f(»:med deep, doubtless to add to their ve- 
locity. 

The principles or standard by which to govern the 

form for velocity in a vessel intended for smooth 
water, are widely different from those which goveru 
a sea going vessel. Again, the modification of the 
principles to govern velocity in a vessel intended for 
speed only, and that of a vessel for capadty, aie 
widely different. 
The perseverance with which writers an Marine 

Architecture liave endeavoured to give the sanie pro- 
perties to .vessels that are intended ibr difierent pur- 
poses, has much impeded the advancement of the art; 
and when to this be added the notorious prejudice 
and adherence of ship-builders to old habits and ens- 
toms, we need not be surprised to find them govern* 
ed in the form or model of the vessel to be bnih ei- 
ther by precedent, caprice, or convenience, and that 
this noble art has not advancd one step beyond 
practice. 

The protesscM* Inman» after translating Chapman's 
celebrated work on Marine Architeeture in 1890, is 
constrahied to confess: " The construction of a ship 
^ with more or less good qoalities, is a matter of 
^ chance, not of previous design; and it hence fol- 
IpwSy that so long as we are without a good tbeo* 
ry on ship-building, and have nothing to trast to 
beyond bare experiments and trials, this art can* 
^ not be expected to acquire any greater peifection 
" than it possesses at present. 
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^< It becomes a matter of importance, then, to dis- 

•** cover what may bring this knowledge to greater 
^ perfection. Seeing that ships, the proportions of 
which lie within the same limits, nay, which have 
the same form, differ greatly from each other in re* 
sped to ihcir quaiuies, and even that with a small 
alteration in the ibrm, a ship acquires a quality im- 
-** mediately opposite to the one we wish to L;ive it, 
we must conclude this arises liom certain physical 
causes; and that the art oi constructing ships can- 
not be carried to greater perfection, till a theory 
has been discovered which elucidates these causes." 
It must be manifest to every amateur, nay, even 
to the most superficial observer on Marine Architec- 
ture, that while the theory of resistance of water, and 
^f impulsion and of seamanship, (the foundation of 
Marine Architecture,) remained unknown, the theory 
of Marine Architecture would remam undiscoveerd, 
. neither could the art be much improved by the wri- 
iings of our ablest mathematicians. Hence £uler's 
elaborate work on the construction and properties 
lOf vessels failed to afford the improvements in the 
art, which the author and translator evidently con- 
jtemplated. In page 93 and 94 of that vvorli;^ is 
the following remark relative to resistance : — " But 
** as the theory ot resistance which we have hitherto 
^ considered^ must be allowed to be very defective, 
and that we cannot entirely depend upon the con- 
elusions which are drawn therefrom, we may well 
'** spare ourselves the trouble of such difficult re- 
searches. For although we have already supposed 

c 
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" that the simple pressures which the body of a vesr 
** sel sustains when in motion, do mutually destroy 
« each other, yet we are certain this can only hapr 

pen when the vessel is at rest, since the water be? 
« hind the vessel must follow and overtake it before 
" any pressure can be exerted; it is therefore evir 

dent, that the pressure upon the afit part cannot be 

so great when the vessel is in motion, as when it 

is at rest; whilst the pressure upon the fore pari 
^ will nearly be the same in both cases. From 
*f whence it ibilows, since the pressure upon the fore 
<^ part is no longer counterbalanced by that upon the 
^' aft part, the effect of this resistance must neces- 

sarily be increased ; anfi this increase will by this 
^ means be so much the more considerable, as the 
" velocity of the vessel becomes greater ; and hjw- 

ever little consideration we may employ upon this 
•** matter, we may easily conceive that this increase 
*^ i^ust depend principally upon the figure of the aft 
<** part of the vessel, which we have hitherto entirely 
" neglected. On this account it appears very pror 

bable, that notwithstanding all our endeavours to 
** determine the exact resistance, we may perhaps 

still vary considerably from the truth." And in a 
more recent work on resistance, (Robisoii's Mechanir 
cal Philosophy,) the author concludes by observing : 
— '^Thus have we attempted to give our readers 
" some account of one of the most interesting prob.- 

lems in the whole ot mechanical philosophy. We 

are sorry ' that so little advantage can be derived 
^* from the united efforts of jhe first mathematician^ 
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** of Europe, and that there is lo little hope of greatly 
^ improving our scientific knowledge of the subject. 
** What we have written will, however, enable our 

readers to peruse the writings oi those who have 
*^ applied the theories to practical purposes. Such, 
** for histance, are the treatises of John BernoxUli, of 
**Bouger, and of Euler, on the construction and 

working of ships." 

My object in adverting to these remarks on resis- 
tance, is with the view to uYibias the reader's mind, 
and at the same time to give him some idea of the 
obscurity and difficulty of the subject* 

After twenty years experience and close observa- 
tion on the properties ot various vessels, under every 
circumstance, at sea, I became convinced of the 
causes which more or less affected their good or bad 
qualines. This conviction impelled me to investi- 
gate and comprehend the laws of fluids ; and this 
agsun led to the important discovery of the predo- 
minant cause of resistance, which retards the velocity 
of all bodies when they are passed quickly through 
the water. 

The following Treatise commences with a concise 
account of the laws and resistance of fluids, which 
the avocation of a seaman but little qualifies him to 
elucidate in a pleasing or agreeable style. It then pro- 
ceeds to elucidate and explain the causes that pro- 
duce, or which more or less aiiiect the good qualities 
in a vessel,— reconciles those causes on theoretic 
principles, — and finally demonstrates some of the 
principles of the design or art of constructing vessels, 
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in so plain a manner as to render the subject easjr 

of comprehension to every reader. 

From the various kinds and various forms, of ves^ 
sels that navigate the Indian seas, and from the cor- 
dial interchange of liberal opinions and sentiments^ 
between geiitlemen of different professions, more 
especially those of ship-building and seamanship,, 
there is no part of the world better qualified to ap- 
preciate the observations and remarks contained ift . 
the following sheets than India I^ therefore* this^ 
effort to improve the art of ship-building should 
evince error in judgment, the author has the conso* 
lation to know, it cannot be impeached by the choice 
made of the tribunal to try the merit of his pecfiar-^ 
mance. 
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INTllODUCTOllY OBSERVATIONS. 



Such is the influence and force of bad customs 

ov bad laws that they can extinguUb mechanically 
the germ of national genius. Follow, for instance^ 
the effects and consequences of the custom and form 
which the old mode of admeasuring our ships for 
their register tonnage had established iji ship build- 
ing ; again, trace the bearings and consequences ot 
the custom of impressment, when it wiU be seen 
that our rulers and law makers not merely disregard- 
ed nautical talent and genius, but disregarded the 
sentmient of love of country, and o{ loyalty in our 
seamen* In destroying the talent and genius of our 
seamen, w6 destroy the life of our maratime great- 
ness. It is one thing ibr intelligence to apply the 
power of passive resistance as an antidote to bad 
governmeni, and auodier thing for the government to 
destroy the life of national greatness to uphold p8«- 
tronage. The statesman whose rule of conduct is 
warped by the desire to make ignorance and sub- 
serviency bliss, destroys his posthumous hn^e, nay 

cuts the hair which suspends the sword over bis head- 
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22 INTRODUCTORY OBSERVATIONS. 

* 

Among the numerous evils growing out of the toler- 
ation by tlie press of bad customs, is the facility with 
which customs enthral the mind by obtaining con- 
cessions by convention. The credulous very natur- 
ally presuppose that their rulers possess a thorough 
practical knowledge of our national arts, viz : sea- 
manship and ship building, whereas their ignorance 
is in this competiiion age fatal to our superiority in 
our mercantile and steam navy. 

Successful fraud, like other evils, increases by 
what it feeds upon. On the one band, dupes dread 
to confess that they have been imposed upon, or to 
admit that they are wser to-d^y than they were 
yesterday, while impostors become disqualified to 
set in judgment, or to discover the principles of a 
science, the discovery of which would convict them 
of having received public homage undeservedly. 
Not soi, however, with the high minded, of professor 
Inman's standard. One of the most scientific ship 
builders in India, my friend Mr. James Kyd, admit- 
ted, a few years after the publication of the first edi- 
tion of this work, in 1826, that ship building was in 
its infancy. The following extract from Mr. White's 
book on the theory and practice of ship buikling ex- 
hibits this gentleman's opinion to be similar to the 
professors, viz: that the why and wherefore of the 
elements of design must emanate from the genius 
or practical observation of the experimenter or prac- 
tical seaman. In chapter II, page 27, in White's 
Theory and Practice of Ship Building," he observes, 
^ that after a most careful analysis of the various wri- 
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^ ters, at home and abroad, ((he best compendium of 

whose names and nostrums may be found in the ar- 

iicle *Ship BuUding/ published by A. F. B. Creuze, 
** esquire,) we can derive from them no satisfactory 
^ conclusion about ,tbe data on which to construct a 
** ship, so as to give *the why and the wherefore* to 
^ a demonstration. It would be worse than alfect- 

ation to attempt it here ; for while the able author 

just named has deplored the want of superior edu- 

cation in many practical men who might have fur- 
^ ther benefited the science, yet we cannot shut our 
**.eyes to the iact that the school jin which be was 
^ trained, which existed for above twenty years un« 

der the most favorable circumstances, sustained by 
^ government resources, and which has had more 
** than half that time since to exhibit its fruits, lias 
^* done but little to advance the science, so far as po- 
^ sitive (Qualities go, in the ships they have built, or 

even i j illustrate the tbecry of their construction ; 
^ we therefore look onward for this desirable con- 
^* summation, not doubting that the bringing so maiiy 

more mathematical minds into the field will be of 
^ great avail, when science shall have developed the 

laws of fluids, and told us how the water really 
^ moves under and about a ship in motion. At pre- 
" sent, instead of proposing to build ships upon any 

established or known theory, we avow our inten- 
^* tion to be, that ol deducing the draft from the form 
^ of vessels of decided siiperior character, and in 

this way to supply the want of sufficient data upon 
" >yhich construction should proceed ; we need not 
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wait until the curve of the solid of least resistance 

has been ascertained, but by experiment, proceed 
with that (ona of body which is found to unite the 
** several requisite (qualities. " 

Admiral 2Sir Charles Napier, in one ol his let* 
tors to Lord John Russel, asks, '^who is responsible 
for allowing so many ships to be built after the plan 
of the late surveyor? Either his plan is good or bad. 
If bad, why were so many ships built after it 1^ ** I 
shall be toW continues the Admiral, '' the naval of- 
ficers are there to instruct (unnautical first lords of 
' the Admiralty) as to the best form of a man of war. 
I can only roply, that experience has proved that 
it does not answer*** 

The injudicious disposition of weight on board 
a vessel, but more especially on l)oard a long steam- 
er, at either extreme, will destroy her good qualities 
against a head sea; on the other hand, a quantity of 
bilge water will destroy the sailing qualities of a 
yacht. The principles of the data or elements of de- 
;sign not merely involve a sound theory of resistance 
and impulsion of fluids, but the proportions, the di- 
mensions, the form, and the fastening and weight 
4SS the materials of which the vessel is built; in addi- 
tion to which the expeiimenter is presupposed te 
j>ossess a knowledge of the science of seamanship, to 
he qualified to test a safe sea boat; that is, a safe ves- 
sel when the elements take command. Such is the 
vertical or centrifugal force of a heavy sea on a broad 
vessel, to bring her deck parallel with the slope of 
the sea, that the guns could not be cast loose, while 
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her masts would be endangered ; whereas a nar« 
row vessel, liom beini^ deeper in the water, is not 
<mlj more under the influence of the earth's gravity 
to keep the deck parallel with the horizon, but is 
less, under the vertical or centrifugal force of the 
passing sea. I may hero remark, lhaf a vessel which 
sails the lastest Iree, can escape from an enemy 
which sails only fast by the vnnd ; whereas, from 
change of wind, the vessel which sails fastest by the 
wind, cannot escape Ibom an enemy's vessel whicb 
sails fastest free. I havt^ long since conceived the 
idea that want of strength longitudinaliy i6 the only * 
linut to length, and that addidonftl strength may be 
obtained if required by carrying the keelson and 
sister keelsons up to the hddbeams ; whereas it is 
only a lew years ago some oi our learned professors 
proyed it to be mecbaaicafly impossible that long 

vessels could be safe sea boats. 

The danger of l^ngland being subjugated by 
France, as pointed out by the late Commandm* in 
Chief of the Channel Squadron, aiising from our na- 
tional inefficiency in naval architecture^ is a good 
and valid reason to make an elTori lu untie the knot 
by which the nautical mind of the hrst maiiUme na* 
tion is held in thraldom. Another valid reason is . 
exhibited in the published accounts oi the superiority 
of a class of merchant ships belonging to America 
over that if our merchant ships, thereby indicating 
Our inabihiy to compete with free America for the 
carrying trade of the world, of which the Sea Witch 
is a muster and example* A third reason is 4be ap* 
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parent prostration of nautical enterprize in some of 

our authorities, by pronouncing their several vessels 
inefficient to proceed to save some of the crew from 
the wreck of the ship Emily, recently lost on an island 
of the Andamans, whereas, in the days of Columbus, 
inferior vessels proceeded on voyages of discovery. 

It is one thing to conceive the idea that naval mal- 
administration may accelerate the decline and fall of 
our maritime greatness, and another to establish that 
belief m the public mmd« It is one thing to trace 
to its source an evil which involves loss of position 
^ in the scdie of nations, and of which evil those who 
exercise the functions of government are the causm^ 
and another to convince the public by an appeal to 
its understanding of the direful results that must 
follow, by the state remaining wilfully blind to the 
&cts of the case. No art or science is unsusceptible of 
advancement. On the other hand, every art may 
be lost by the influence of despotism, or ignorance. 
Meanwhile, nations lose their influence orer the ci- 
vilized world, just as their cotemporaries are in ad' 
vance of them in the useful art& Are Britons to be 
in nautical science and politics selfdoomed to become 
a third rate power 1 — that is tlie question. I opine 
that my countrymen only require to be informed 
where the hitch lies to cut the knot forlhwitL This 
is the object of these preparatory observations, or 
introduction. I attribute our national ignorance in 
the science of naval architecture to naval mal-ad- 
ministration, and as it is impossible to treat this im- 
portant national subject with that degree of concise- 
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ness as to prevent apparent repetition of the same 

idea in various efforts to elucidate particular princi- 
ples, I must on this account solicit the reader's 

indulgence. 

The well disciplined nautical mind, being con* 
strained to prostrate itself m naval affairs to minds 
of conventional attainments and to press masters, 
become disgusted, and as a matter of course sinks in 
its own and in public esteem. 

A state of society which is liighly artificial, not 
merely cultivates a spirit of subserviency, but con- 
verts its most talented needy members into its wil« 
ling dupes, victims, and intruments— (witness tlie 
sons of our aristocracy as press masters.) In the end, 
however, its rulers, though supported by a venal 
press, acquire a species of delirium tremens at 
coming events, which their knowledge of the pow« 
er of passive resistance in the people, together with 
their liaise position, all tend to accelerate. The false 
poi^ion of our Admiralty, in regard to ^naval archi* 
tecture, arose from this state of things. 

Facts and results are the grand data of improved- 
men t. The fact that merchant ships belonging to 
America, (which only last century was a British 
colony,) can compete with our merchant ships, by 
being navigated with a less number of seamen than 
that of our ships, indicates that free America is about 
to take the initiative in nautical affairs. In every art 
there is a tact, the prmciple of which is in the mind; 
it is that self improvmg power of freedom acting on 
the mind, which enables freemen to buikl cheaper 
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ships than e?» the slave^ or dsbi bondsman. Oar 

American colonists, for example, can build cheaper 
ships than our Burmese colonists. The alacrity wUb 
which a few riggers can and do fit out ships, proves^ 
to a dexxM)ji^tration, the value of intelligence and ex- 
perience to aid manual labour* Mechanical skill im- 
plies meutal superiotiiy, and in regard to ship build- 
ings two thirds o£ the cosi is paid to the laborer.* 
The political economist who should disregard the 
power oi ireedom on the miod, buUds bis system oa 
a sandy foundation. The experieneed stateaman^ 
also, knows that the measures of a popular* govern- 
aoent are made to> produce good results,, fegardless- 

of the motives or uiteations of the originator; whereas 
the best ioteniions of a set of imbeciles, or usurperi^ 
who exercise the functions of government without 
possessing the confidence of the people, are render- 
ed unpopular, for this obvious reason, viz. whatever 
runs coimter to " the greatest good of the largest 
number, for the longest period of time, is opposed 
by the sphit of an intelligent age. Education teaches^ 
the r^(s of An iatelliget&t labourer is^ averse 

to yH>Tk to benefit the revenue drones. 
. In our seai'ch for data as a basis ior a theory as a 
starting point to advance an unknown. seience,~tbe' 
laws of magnetism, for instance, — ^it is obvious that 
yfijfi should employ practical men of genius to record 
^ various phenomena under every circumstance,. 
Qf chmate^ and latitude, and storms affecting the dip- 
gj^g needle i and besides, the experimenters must 
know how to proteci the needle and to keep it free 



Digitized by Google 



INTRODUCTORY 0RSERVATI0K6. 29 

from local influencei otherwise their recorded obser* 

vauoas would be worse than useless. The idea of 
employmg unlettered practical seamen to work out 
a magnetic theory, seeing that with ihem they enter- 
taia a preconceived theory about the only duty of 
the needle being to point to the North, would be 
absurd^ they would rkiicule the idea of niaking the 
dipping needle a means to find the latitude. When 
we therefore consider that a ship in a seaway is more 
CQOiplex than the dipping needle, it being of various 
forms and dimenvsions, and ul different weights, and 
acted upon by the impulsion and resistance of 
fluids, the idea seems to me equally preposterous for 
builders, draftsmen, amateur seamen, or admirers of 
architectural elegance, discovering a sound data for 
the elements of design, as in their opinion there re- 
maios nothing to be discovered or to be learned, while 
others would have their experimental model a solid, 
the form whereof had the curve of least resistance, 
tested, by the way, by some imaginary centre, to- 
wit, tiie point veiique, or meta centre* On the other 
band, I mantain, that this is the proper office of the 
practical sailor, who requires a solid of the greatest 
length, at the sariie time possessing the greatest 
resistance to kitend smd to downward motion, as 
his experimental instrument or machine. On this ac- 
count it i»of the first importance for science to elevate 
the iutellectual mind of the nautical world. It is a fatal 
enor on the part of Great Britain to accelerate tiie 
mental debasement of their practical seamen by to- 
ieratii^ the beUel about impressment beiiig a na- 
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tional evil without a remedy. This mental incubus 

acts like fear. It is not only the cause of mental 
debasement, but it nips nautical talent and gemiis 
in the bud, and misleads the men of science. 

Government very willingly afibrds every encour- 
agement to facilitate improvement in manufactured 
articles, by rewarding and honoring those of skill, be 
it practical, mechanical or chemical ; whereas our 
naval patronage system dwarf's nautical genius and 
talent, to accelerate the decline of our maritime 
greatness ; that is, the whole force of government is 
misapplied to prevent the growth of liberal political 
principles, by which the mind, talent and genius of 
our seamen and seafaring classes might save the na- 
tion Irom becoming a second rate naval power, by 
improving our knowledge in naval afiairs. It is easier 
to depress the standard of freemen to that of bonds* 
men, than it is to elevate bondsmen to that of free- 
men. The custom of impressment, together with 
taise education, can readily effect the former, the soil 
being previously prepared for the seed; whereas, in 
regard to the latter, from the soil and seed being deter* 
iorated, it requires the example of genius and talent 
to enable nautical knowledge to stem the torrent of 
custom, prejudice and book education, which have 
depressed uur seamen below their proper standard. 

Statesmen must be judged by the result of their 
measures on the bulk of the people. The state 
of mental prostration in our seamen and seafaring 
classes, evinped by the absence of any rational prin* 
ciple or theory to develope the elements of design 
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of naval architecture, together with that apparent 

want of loyalty and love of country indicated by ttieir 
wholesale emigration from our navy, at the appear- 
ance of war, are fruits of unstatesmanship which ex- 
hibit the rottenness and poisonous nature of their 
upas tree. It is obvious that in this free trade age 
other principles more m accordance with the age must 
be adopted to sustain our maritime greatness. 

The true sign of the dechne of nations is that of 
subserviency to the powers that be. The people 

worship patronage and the cunning tactician, instead 
of enterpnze, merit and intelligence* Genius, talent 
and enterprize cannot flourish in a prostrate mind. 
Instance the prevailing naval belief that we must have 
recourse to impressment on the sudden break out of 
a war. Instance our inierior war steamers. Instance 
the dread of our ship owners to compete with the 
improved class of merchant ships belonging to Ame- 
rica. I may here premise that many imbecile rulers 
find that the disturbing influence of a few designing 
Jesuits is an overmatch for their knowledge of gov- 
ernment,' so cut the knot instead of untying it, by 
prohibiting the order of Jesuits entry into their coun- 
try ; but as our patronage or hereditary system of 
government cannot retard the improvement in Ma- 
rine Architecture which is being made in free Ame- 
rica, or prevent superiority obtaining its reward, viz. 
a monopoly of the carrying trade. of the world, our 
DRutical patriots should at least urge the nation to free 
our seamen of the dread of impressment, the better 
to cultivate the nautical genius of the nation. 
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To a maritime nation like Great Britam, the 

debasement of the liioral and intellectual condition 
of its seamen not merely places its politicial condition 
in great jeopardy, by provoking unprincipled seamen 
to sail away with a fleet, but retards the discover/ 
of a sound theory of ship building, so that poKcy and 
philantbropy point to the advantage of improving 
and increasing the number of practical naval archi* 
tects from the ciaso uf experienced seamen to im- 
prove thai noble and useful macbine, a ship. For 
when the principles of this science be known, the 
arrangements of the parts of a ship may be al- 
tered to suit the application of a general principte 
to a peculiar form. Rome, when the mistress of 
the world, found herself unable to cope with the 
ruler of Britain, Caius Cacausius, when he became 
independently possessed of a navy ; and here, con- 
tinues the historian Charmack, page 295| ^eren 
through the mist of antiquity do we discern as 
clearly as at the present hour, that great prindpie 
of iiLilional defence, on which Britain founds her 
proud superiority, a principle which nature has dis-* 
dinctly ordained, and which, m common with the 
rest of her ordinations, is immutable. " A very little 
reflection must convince the amateur statesman, that 
the rise and fall of the rulers of the commercial world 
is involved in the philosophy of poUticat economy^ 
and also that nautical economy must be based on ft 
sound theory of ship building, and that of moral sea* 
men, in order to secure the carrying trade to Gnat 
Britsun, or lo secure the sovereignty of the seas, or 
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to protect Ireland from invasion ; for if our steamers 

cannot overtake the enemy's steamers, we may be 
invaded in despite of the. bravery and loyalty of our 
seamen. 

. The qualities and properties of vessels are very 
much influenced by the material of which they are 
built. A vessel if of light materials, and being plia- 
ble, will sail faster and be a better sea boat than in* 
other similar ship built of iicavy materidls. Again, a 
siiti^ ship, every thing else being the same, will sail 
faster by the wind than a tender ship. On this ac-^ 
couQt a vessel having bilge water, every thing ehe 
being the same, will not sail so fast as a tight vessel 
In smooth water the speed of a vessel is governed 
hy powerful sails more than by the form of the ves- 
sel. Nothing retards the discovery of frhe ti uc prin- 
ciples of Marine Architecture so much as the gratui* 
tous assumption that naval officers poi^sess a scienti- 
fic knowledge of seamanship, implied by the impo- 
Utic custom of designating our experienced practi- 
cal seamen as common sailors, and our ship captains 
as masters, while our merchant ships are prohibited . 
from wearing our national flag. The abolition of the 
school for naval architecture removed an incubusfrom 
the efforts of the practitioners* 

There is no machine which involves so much 
knowledge in its design, construction and manage- 
ment, as that of a saf^ sea boat ; when, therefore, we 
ieflect on the cost, on the nobleness, or on its na- 
tional utility, it must appear unaccountable that the 
maritime world is yet without a sound theory on the 

E 
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elements of design, or principles of marine architec- 
ture, while the utility of such a theory to instruct 
the designer is self evident. 

Ships are to trade and commerce, that which the 
free press and education are to fireedom ; w.thal, our 
ships constitute the bond which holds our commereial 
and colonial empire together ; and besides, they make 
our seamen, who again are the saviours of our mari- 
time empire ; in addition to which, they facilitat(i the 
arts of peace, the habits of industry, and accelerate 
dvilization. 

It is only now that the practical sailor is beginmog 
to discover that draftsmen have not advanced the art 
of ship building one step beyond practice. The fact 
that vessels of every country have a peculiar form 
and widely different dimensions, from the flying proa 
to the Irish hooker, and yet possess superior sailing 
qualities, proves, if proof be wantmg, the absence 
of a sound theory of design. It must not be overlook- 
ed that the expense attending a series oi experiment* 
a1 mercantile vessels, nay the expense to obtain any 
peculiar draft, operates as a barrier to prevent the 
practical seaman from embodying or from giving pub- 
lie expression to his ideas on the best forai of a safe 
sea boat. 

Judging by th3 results of the many experimental 
vessels oi war, and by the various alterations made in 
' their dimensions and forms, the scientific world must 
now be awai e of the difficulties which surround this 
science. They may furthermore agree with me, 
that it remains with the practical seaman to work 
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out a theory for the use and benefit of the naval ar- 
chitect. Wherefore, the nadon, not merely disre- 
garded nautical education and experience, but it 
destroyed the intellectual forc^ of our seamen by - 
suffering our press masters to treat them as merce** 
nary slaves. 

I cite the rule for masting, taken from Loyd's book, 

as an instance or proof of our ignorance in the science 
of naval architecture, viz. the length of the lower 
decks and the midships inside breadth added togeth- 
. er, the half is the length of the mainmast." 1 he least 
reflection, however, will establish the unsoundness 
of the above rule, inasmuch as two vessels, of the 
same breadth of beam, may have twenty-five feet 
difference in the length of the lower deck. A long 
vessel of twenty-five feet beam, may be four and a 
half times her bread ili on the lower deck, whereas 
a short ship, of the same beam, will have three and 
a half times her breadth on the lower deck. 
• The rule for forming the main body plan, which 
is the basis of the stability and the good qualities of a 
safe sea boat, is yet more arbitrary ; when, how^ever, 
the wide difierence between the Great Harry and 
the Great Britain be considered and that these vast 
improvements are the result of practice, it may be 
conceived that when a sound theory is established, 
that Marine Architecture may reach a much higher 
degree of peifection; more especially when we 
reflect on the great improvements m our mercantile 
navy, after the present mode of adn;teasurmg ves^ls 
was established. Whatever facilitates the experi- 
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menter to embody the result of his kleas and ex« 

perience, or even hb opinions^ will accelerate thq 
production of a sound theory to assist tbe designer, 
just as the discovery of the art of printing facilitateJ 
the improvement in language by acceleraUng the 
discovery the principles of grammaiv I may here 
premise, that a sculptor, or a painter, may copy to 
pertection, yet be utterly i^noraDt of the secret laws 
of nature. Again, a good musician, however com- 
petent to copy music, may be uicompetent to com- 
pose; an experienced draftsman may be utterly 
ignorant of the principles upon which an original 
design of a safe sea boat should be based* 

The thoughtless croakers apprehend that our free 
trade government has neglected its first duty, viz^ 
^tbe greatest good ol tbe largest number for 
longest period of time," by the repeal of the naviga- 
tion laws. These short sighted croakers presuppose 
firstly, that it is good policy to remain wilfully blimi 
to the decline of our trade and commerce and national 
maritime character^ without making an effort to ap- 
ply a remedial preventive ; secondly, that it is injuri- 
ous toourmaiKufactures ta supply the raw material, 
cheap and quick, by means of cheap ships and cheap 

freight ; thirdly » that our ships are perfect, and cannot 
be built cheaper, and that the designers of ships 
possess a scientific knowledge oi ship building. 
Whereas, not until millions of the public money had 
been wasted in experimental vessel?, could the pub- 
lic conceive the state of ignorance of cur draftsmen 
and ship builders concerning the principles of Marines 
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Architecture, or the elements of design. It was per- 
haps to prevent the student from the necessity of 
having to unlearn cerlain iheoriej?, adverse to pmc- 
ticai improvementy aud which have been found un* 
sound in practice, that government wisely abolished 
the school of naval architecture. Be this as it may^ 
a sound theory of design must emanate from seamen 
those whom the nation iias heretofore held in mental 
ami physical thraldom. Not until the Turkish fleet 
sailed away with the fleet, did we apprehend the 
danger to the state during war, arising from the cus-, 
tom of demoralizing our seamen by impressment. 
Until thenavigaiion laws arc repealed nautical know- 
ledge and the value of moral seamen to the state 
would remain apparently unthought of or unknown. 
It deserves remark, that while the old and preposter- 
ous mode of admeasuring our ships for their register 
tonnage existed, our ship builders and draftsmen re- 
trograded in the science or design of ship building ; 
but since that period, our first class merchant ships 
have, by force of practice, so far improved that many 
of them out-sail our ships of war. Again, until the 
Company lost the monoply of their trade, the freights ' 
home on the Company *s ships were seldom less then 
£26 per ton; whereas, our first class merchant ships 
of 1000 to 1200 tons, owing to being navigated up- 
on more economical principles, and by performing 
their voyages in a shorter time, find that £ry is a 
remunerating freight. On similar principles of free 
competition, the guvcrnmenl of India could be con- 
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ducted with the like economical results to the state, 
after the expiration of the Company's charter* 

It was the wants of artificial society that demon- 
strated the value of time, when forthwith the iron 
rail road was the result, and it requires no great pro- 
phetic gilt, to foriel that as our knowledge in the 
elements of design improves, iron ships will be so 
formed as to surpass in cheapness and velocity our 
first class merchant ships. 

The following sheets are not intended to instruct 
the practical shipwright, nor practical draftsman, but 
are addressed to those who are iniereKted in the 
design of a vessel My object is, therefore, to aid 
the experimenter and observant sailor to reconcile 
cause and effect, and the action and performance of 
vessels under various circumstances at sea, so as to 
facilitate, by affording to the original designer the 
requisite explanation, on the causes or principles 
which may iniluence the design. With regard to 
the unpulsion of fluids, the foundation of the science 
of seamanship, I may premise, that, notwithstanding 
we know the fact that one large sail possesses great- 
er impelling power than the same number of yards 
of canvas divided into a number of smaller sails, yet 
we are in want of a theory to account for this <m 
scientific principles. 

Again, the wands of a wind-mill acquire greater 
velocity, placed at an angle of 70 degrees with the 
wind, than when placed at an angle of 30 degrees ; 
whereas, the yards or sails of a ship, sailing with 
the wind on the beam, act with greater propelling 
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power placed at aa angle of 30 degrees, than when 

placed at 70 degrees. Again, some vessels sail 
within four points of the wind, and some paper kites 
ascend to within 30 degrees of the zenith, that is, 
approach the point ot repulsion. Again, seamen 
know that a vessel flies up into the wind as the 
breeze increases, thereby indicating the existence of 
another force independent of the force atismg from 
the wind striking the sails. Again, two vessels, be- 
ing near each other m a calm, will come in colUsion. 
This arises from the motion of the vessels and of 
the sails, demonstrating that the intermedium is de- 
prived of its elasticity or vitality by exhaustion, 
whereby the external or exterior atmosphere press- 
es the two vessels into such space where the air 
had lost its elasticity. Again, it is perhaps owing 
to the exclusion of the air from semi-fluids, such as 
pitch, &c. whereby the lightest bodies sink below 
the suriace. A steamer frequently neutralizes or 
becahns the sail, occasioned by the speed generated 
by steam. I therefore infer the existence of a force 
betbre the sails, by means of their generating a va- 
CQum by intercepting the passing current. Be this 
as it may, the very fact of our being without a sound 
Uieory on seamanship is itself a proof of the absence 
of a sound theory on the sister art of ship building ; 
consequently, when theorists assert that the princi- 
ples upon which the essential properties of ships 
depend being familiar to the instructed naVal archi- 
tect, such assertion is deceptive and erroneous. On 
the other hand, considering how much the excite- 
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mcQt of emulation is deadened in the mere copy is 

it may be conceived that the dread ol having to un- 
learn that which we had acquired, would be a com- 
plete bar to all impruveiiiciii ; hence the object ol 
these sheets is merely to encourage and lo aid the 
observant sailors to communicate, collect, or con- 
centrate their collected nautical experience, with the 
view to work out a sound theory of ship building for 
the use of the naval architect. 

A community is a moral machine, of which goveni- 
meut is the muiive power, and man, from being an 
imitative animal, is what his rulers and pastors had 
made him. Leaving to others to trace the cause of 
our system of naval patronage, I fearlessly assert that 
one of the effects is that of giving to the false the- 
orist a mastery over nautical experience and nautic- 
al thought, to the prejudice of seamanship and ship 
building, to the endangennent of the state, a cat^- 
trophe which can be alone averted by the collective 
experience of the commercial and nautical classes 
of the coaimunity advocating a cheap self govern- 
ment^ the better to reward merit and foster nautical 
talent. I may here cite a paragraph of my letter to 
British ship owners in June, 1846, viz : Besides pen- 
*^ sioning the old school naval officers, they should 

have the privilege to give a British register to any 
^, foreign built ship, of which they are owner. Every 

merchant ship is a national naiitical schooL In 
^ teaching practical seamanship to others, we train 
" and teach ourselves the science of nautical adaj)!- 
^ ation; besides, it is owing to the absence of nautical 



lUTRQDVCTOnX OBSERVATlOiCft. 41 

ship owiiers, that the art of ship building hasuoi 

yet worked out a sound theory. 

** I may, in pasjsing, observe, that the true test of 
^ a merchant ship is to sail and steer before a storm 
** while laded ; while the criterion is, yards of canvas 
^ to tonnage* The British ship owners, by having 

cheap ships, would be better able to drive foreign- 
*^ ers out of the market by open competition, but it is 

by our seamen alone with wbich our colonial empire 
^ can be held together. 

Government, by the repeal of the navigation lawi^ 
has wisely anticipated events. The ship owners are 
thereby enabled to procure cheap ships, and besides, 
the force of ccmipetition, ari«ng from the repeal of 
the navigation laws, will tend to improve ship build- 
ing all over the world. In support of this assertion, 
I may observe, that the new mode of admeasuring 
our ships ibr register, has not merely rendered our 
first class merchant ships equal to men of war, bnt 
k has been the means of a new school being intro- 
duced in the proportions, dimension and forms of our 
merchant ships, to wit, firstly, greater length to 
breadth and less depth is now given on principle ; 
secondly, a nddng and a flarmg bow ; thirdly, the 
lower water lines are less concave; it therefore re- 
qtuees no great i»opfaetic gift to fortel that the repeal 
oi" the uavigation laws will induce many praQiical na- 
val architects* with a spirit of enter{»ise equal to the 
Americans, to improve our merchant ships by build- 
ing experimental vessels of the lightest material. On 
die other hand, it is to be hoped, that the go verament 

F 
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SO &r from tolerating a tax on the materials of which 

our ships are built, (I have now in my eye the tax on 
ship building timber at this port,) may give a bounty 
to ship owners, in the shape of diminished preraiunis 
of insurance on the blocks ol approved ships, for which 
purpose, as I before obserFcd, there should be a 

government insurance office. Great Britain cannot 
have too many merchant ships, or give employment 
to too many seamen or shipwrights, to enable our eR« 
terprising ship owners to compete for the carrying 
trade of the world ; for which purpose they require 
cheap, fast sailing, capacious, safe sea boats. Withal, 
on the score of economy, the crew must be moral 
and intelligent All restrictions on ship building are 
so many shackles on the spirit of nautical enterprize, 
while all restrictive laws not merely produce, a state 
of apatiiy and discontent, but obstruct the improve- 
ment and cultivation in the art of ship building. 
Whatever contributes to make ships dear, gives to 
the capitalist a monoploy, to the exclusion of the ex- 
perienced sailor or laborer. Hereafter, however, as 
the restriction are renioved from the ship owner, and 
competition increases, the materials of which ships are 
manufactured will be conveyed to the mother country 
at a proportional cheaper rate of freight, to produce 
cheaper ships, while cheap ships will bring much 
dormant nautical talent into play, to improve the art 
of designmg a safe sea boat. I am convinced that 
the repeal of the navigation laws will tend to elevate 
the art of ship building into a science, and thereby 
emancipate it from the influence of theorists, who^ 
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in respect of the elements of design, have much to 

unlearn. While the political economist, to whom 
the well woi^king of ihe free trade principle is known, 
and to whom is known the good effects of that uicite- 
ment and incentive to improvement which Iree com- 
petition produces in manufactured articles, and in 
mind^ and in morals, cannot iail to perceive tliatthe re- 
peal of the impress custom or laws must tend to im> 

prove our seamen and our luitlonal art of ship building. 

Whatever checks free competition, distracts the 
well wiorking of the merit rewarding principle. The 
compulsatory clause, ior instance, in the new act, obli- 
ging ships to have one man to twenty tons, is an injuria* 
ous intermeddling on the part of the legislative power. 
Let us carry out the principle to riggers, by compel* 
ling the master rigger to supply the same number 
to rig cr unrig vessels ; when we should destroy that 
incentive to emulation growing out of innate respect 
jbr superior skill. Seamen are not mere machines, 
the skilful reqmre not only forethought, but acquire 
presence of mind in the greatest danger. 

Whatever increases the expense attending ship^ 
building, retards the developement of the principles 
of the science by checking competidom Joiner's 
work on the firames of ships, for instance, is a useless 
expense — a misapplication of labor and of art, and tends 
to obstruct the discovery of the principles of the 
science. Polished marble would make the sides of 
a water drain, but rough rock stone answers the 
same purpose. Again, a granite bridge would an- 
swer for a rail-road to pass over better than that of 
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m temporary woodea bridge, but if stone bridges were 
to be built, there would be no funds remainiiig to 
build the rail-road. Those executive ofiiceri who 
are most ignorant of usefol principles, make a show 

of architectural elegance, or great finesse to conceal 
Ae narrow rules of art by whieh they are guidecL 

Of the impolicy on the part of the first maritime 
power to omit to concentrate and record the nau« 
lical knowledge of our unlettered seamen, which 
bears upon naval architecture, there can be but one 
opinion. The preceding remarks are intended to 
BOtiiy or direct public attention to the cause as well 
as the consequences of the past decadency in nau' 
tical genius. How far I may have succeeded in 
suggestmg the ways and means to work out a re* 
medial preventive against past errors, rem«ns for 
the nautical reader to determine. Meanwhile, how- 
eTer, I trust, that the men of science may be in- 
duced to examine what I herein offer as a basis for 
a theory to encourage others to offer their theories, 
by which to elevate the art of ship building into a 
science. Cobbet truly says, that an ounce oi prin- 
ciple is worth a ton of rule.^' A knowledge oif the 
dements of resistance and impulsion of fluids, or 
even a knowledge of certain facts or effects ot fluids 
on floating bodies, will assist the amateur designer 
to have some knowledge of the principles of naval 
architecture, to enable him to apply sudi prinoipleii 
to vessels intended for different purposes; to wit, a 
▼assel to navigate in smooth water, requires a dit* 
ferent form to one intended for sea. A vessel to be 
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impelled by steam, requires less stability than a ves- 
sel to be propelled by wind. A capacious strong 
vessel requires a different form to one intended only 
for speed. Besides, a knowledge of these general 
principles will prevent the designer from suffering a 
supposed cur?e of beauty in the quarter frames in 
the after body to ibrce concave water lines, as this 
would be an unnecessary sacrifice of the utility and 
symmetry of the whole machine, either to please the 
eye of the artist white in the act of forming the plan 
ol a part, or to oblige or accommodate the practical 
Sihip\yright. It is in this manner that the science of 
iiaval architecture has been kept in the back ground, 
by prejudice, caprice, ignorance, and convenience. 

Power, like pleasure, when pushed too for, de* 
stroys itsell', re-action being equal to action. Instance 
our tea tax on America, or the holy inquisitbn, or 
our impress system* If naval despotism, or imperial 
indulgence, be a sign of common sense, in that case 
the hog, which indulges its propensities by wallow-^ 
log in the mire, possesses the highest degree of com- 
Bion sense ; but as restraint, and not indulgence, is 

virtue, it follows that that community which imposes 

OS applies the will of the people on the executive aa 
a restraining power, exhibits most virtue and most 
commoo sense* A community to bene^Lt by its own 
collective talent, must be taught self government, just 
as ciiiidren are taught the four rules of arithmetic. 
The first lesson consists in the annual election <^ 

jurymen; the next, to set on thejury; in all civil cases, 

three jurymen to sufficoi and if one of tb«m agree 
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with the judge, that to be the decision ot the ooorti 

No service is a better test o( nautical superiority 
than that of the whaling trade. It tests the qualities 
of the ships and boats, as well as the sinews and 
physical and )noral courage of the seamen, and con- 
seqnently it is a good nursery for men-of-war sea^ 
men. (I write Irom practical experience.) The- 
soQtb sea whaling trade is nearly monopolised by 

America. It remunerates their nautical owners, but 
cannot remunerate our unoauiical owners. 

The fact that American merchant ships are navi* 
gated by a less number of seamen than that of other 
ships, is also an argument in favor of America. A 
system which iniproses their seamen, necessarily 
improves maruie architecture, and vice vena. As, 
however, the bare apprehension of nautical inferiori- 
ty would have an injurious tendency, our power and 
ability to retain the carrying trade and the sover-* 
eigttty of the seas must be above suspicion, it is too 
late to lock the door after the horse is stol^ It 
will be too late to remember that steamer seamen 
do not require the same training as sailors of old, and 
that therefore superiority m ships will hereafter tell 
against us to a much greater degree than heretofore. 
The result of the Spanish Armada affords no argu* 
ment as to the result, should despotic Europe, en- 
vious of our riches, resolve on our subjugation. ' 

Notwithstanding that the Chinese have built ves* 
sels ibr many centuries, yet the art oi ship build- 
ing in China remains stationary. The cause of diis 
is obvious. Paternal despotism has prostrated the 
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intellect of the Chinese to that standard of subservi- 
ency must agreeable to the tyrant, while custom pre* 
scribes the , form and proportions ot vessels to pre- 
vent its developement. How, it may be asked, are 
the Cbinese to elevate that art into a science? •So 
long, therefore, as custom holds the mlad of that 
iiation in thraldom, it is absurd to expect that the 
i^ieculattve theorists can instruct the experimenter, 
or that the practitioner can work out the hidden 
principles of design to enlighten the man of science. 
On the other hand, if professional pride upheld the 
^belief that ship building was perfect, or if the theorists 
believed that their preconceived theories are based 
on principle, because, forsooth, their practice accorded 
wiA thnr theory, in either case they would resem- 
ble blind men in the dark, grouping their way through 
an endiess labyrinth. 

The object of despotism is to make ignorance 
bfiss. A people that are deadened to a sense of the 
inestimable vdue of self government, wouM be con- 
tent with having their wives from a seraglio. The 
evii ioflucsice of despotism on the mind and charac- 
ter of the nation destroys itscii by reaction. The 
CJompany, for instance, with its opium monopoly, and 
milder system of despotism, accelerate the decline of 
the despot's power in China. A total disregard of 
the golden moral rule, with tact to work on the fears 
and feehngs of a credulous confiding people, is the- 
royal road to despotism. The history of Europe in- 
forms us that practical philosophers of Galileo's stan- 
dardi were incarcerated lor tasting the tree of knowl- 
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edge. Happily for the human femily the new world 
has whole nations of practical philosophers. America 
teaches not merely that freedom is the parent of soiiod 
knowledge and cheap gOTernment, but that freedom 
is the philosophy ot the arts of peace, and the hie of 
nautical improyement Mind, like water when unob« 
structed, will had its own level, and even cultivate 
itsdfl The new energies and gigantic strides ob** 
servable in the new world, prove that the tone of in- 
teUigeoce which Ireedom has there worked out may 
also demonstrate that the power of equity is divine 
power. The self govw^ned citizens of America being^ 
apprehensive thai there larked in finea^mosonvy the 

germ of clan-ship or of passive obedience, resolved 
that no public servant should be a free*mason; on the 
Other hand, the Catholic despots, apprehending that 
masonry lead to self govermnent, prohibited masonic 
meetings. Let a special pleading judge throw the 
weight of his prejudices into the scale, and at the same 
time enlist his sympathies to lighten the other scal% 
when his imbecility makes the very worst enemy to 
the state. Injustice and despotism prevent the ad- 
vance of good government just as despotasm and ig^ 

norancc obsiract the advance of naval science. Minds 
pent up by ariihcial means^ thirst for new ogim^ 
which again Uke ram drqpesM^cumulate intoirresiMbfe 
torrents to sweep before them maMegislators and 
uanrfiers ctfjother's rights. America seems to be te^ch: 
ing to the work! some valuable lesions on the arts 
of peace, and at the same tisse is asasth^ tp teach 
manlve Qieat Britain that the best propcnrtiona oS 
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vessels with which to work oot the bidden theory of 

design, is si\ times the breadth for the length. Great 
Biitabi on the other, hand, by teaching to Cbba & 
lesson on the art of war, proves lo China that freedom 
is the life of the science of war. As education and 
iatdligence spread, the evil of' mal-admmistratton is 
seen and felt, and the value ot practical knowledge 
and science are appreciated by the people. Om 
Cape cclonists, dreading to familiarize their posterity 
with the sight of convicts, are testing their moral 
force to prevent the Cape becommg a penal setUe- 
ment. Perhaps the nauticals of Great Britain are^ 
beguming to suspect that our naval systems are an- 
tagonistical to the spirit of the times, and that oui: 
executive oflkers, especially the press master, are 

far below mediocrity, of which our want of knowledge 
of nautical sciences, and the danger of jubjugatiou 
by France, as pointed out by Admiral Napier, are 
the effects and consequences. 

It would seem by the appointment of the late sur- 
vey, Capt. William Symons, R. N. and by the lati- 
tude given to that gentleman by the Board of Admi- 
ralty, that our naval organs of government had in re- 
gard to building our ships of war some doubts of their 
own abilities either as pfactical theorists or inventive 
practitioners. It is, however, not to be expected 
that our Board of Admiralty, aay more than the. 
Chinese authorities, would infringe on ancient Umits^ 
or dispute the authority of custom* Be this as it 
may, Capt. Symons proceeded on the principle that 
three times the breadth was the best proportion' 

s 
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whereby to test his preconceired tlieory ; Tide H. M# 

S. Star, Vernon, Serpent, ^c. 

Such- i3 the force of authority, timt prevkms to ibe 
late sonreyor's Testels harnif bad a tair run m prac- 
tice, to call in question the safe sea boat propertiea 
of vesseto buiit on : Capt. Symon's pian, vna ooo 
^dered by many naval officers a crime against nauti- 
cal dcience. It b difficiit to oonrtnce laeii m nithofT<> 

ty of their own want of knowledge in an art, against 
their interest* They canaot, for instaiicey perceiiro 
the wide diAi'enoa bcitweeii two hostile fleets seeking^ 
to meet each other when the bntl dog courage of our 
seamen ofemled any 'superiority in the enratjr^ 
akips, and that of their steamers, having superior 
speed} landing an invading army in despite of our na-' 
Ty. ISoperior knowledge maaurical'scienee is po 
The statesman is known by the result. The tree ib 
ktiiciwn by the fruit. It is to be hoped that the reports 
of the experiments which led to the abandonment of 
the late surveyor'^ plan i^ve satisfied the organs of 
govemnient teit visionary tbeorfsts, as well as ama- 
teur seamen, are almost incompetent to qualify for 
experimmters to woiic out a Iteory of design^ Thb 
th^ Is removing one difficulty. A people which arc 
kept in leacting string* must sink in their own and 
in public esteem, and as a nation, would lose its sta- 
tion in the scaie of nations. Again, if one natbn sur« 
passM toother in its comnienstal appliaaces, lo.wit, it» 
ships or its seamen, or even by fir^edom from taxes 
antt bther restrietions^ ot surpasses the other in moral 
and mental superiority; in that event its commerce. 
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trade, induitry, and revemue^ would improve atutk^ 

crease, while in the other, poverty, misery, crune 
and anarchy, wouid be the tesidt Praccicai - phio^ 
sophers of all nations maintain not merely that hon- 
esty uithe beftt poliG/ for 8tate»meii,'but that honesty 
to the philotopby of aaoaad system of politSed econo* ^ 
my, while injustice, similar to our impress system 
and uflorpatioD of the pahfie tights «id overtaxatioii« 
produces a diseased mind, to lead to the decline and 
faU of the nation. For my part I hane always <ioa«> 
sidered that our system of naval patronage and im- 
pressment, have obstructed naval improventeat almost 
ad nMch as that of the Chinese system- of^ paternal 
despotism and parental tyranny. * ' • 

If there be one subject more aatioMl or move unt^ 
versal than another, the on^ under discussion is that 
subject. It is the life of our qomma:ce and of out 
nation's greatness* So far from obstructing the ad** 
vancement of nautical knowledge, which is the case 
of ou? system of pafepo&age, ei^ry nanral officer-should 
be a practical sailor. So far from taxing the mate- 
rials of arhich ships are built, as is the case m Maul*^ 
main, a premium should be annually given for the 
best new vessel of every class, opea4o ail-nationSi 
No nation would benefit by the discovery a sound 
theory more than maritime Great Britain, inasmuch as 
that discovery, by putting faer'tni an ^equaUQr in^ ships 
with other natbns, would work out the hidden worth 
cS our entarpristag seamen ud sesfiniag olassas 

When ships are equal, naval superiority will mainly 
rest on the superiority of seamen, so that the real 

s* 



Digitized by Google 



52 IKTAODyCTORY OBSJSRVATIONS. 

questioa as to the effect which ireedommay bare 
on the monk and profesMomtl abilities of oi r brave 
and patriotic seamen. I consider the following to be 
a good test of the superiority of seamen^ via : tiie 
lowest rate of premium on ship and cargo, the ship 
haring at the same time. the least number of seamen 
to her tonnage. The cause of maritime superiority is 
the cause of freedom. That naval nation which lakes 
the lead in the latter, is destined by nature to give tlie 

initiative to a maritime world in taste and in opinion. 
' Mutt ol Harvey's contemporaries questiooed the 
theory of the blood* Many of Dr. Esdale's content 
poraries suffered their false pride or sell interest to 
cause mesmerism to be recaved as a fiction, notwith- 
standing mesmerism is an established fact. It would 
be strange indeed if the proportions of vesaeb which 
I consider best adapted to work out the theory cf 
design, viz : in length on deck sU times the extreme 
breadth, be not questkmed or cmidemoed by ama- 
teur officers fiom the school of ready made officers. 

It may deserre remark that the cbaraetef of the 
government was not aflfocted by the truth or other- 
wise of Harvey's theory of the blood, or of mesmerism, 
whereas in ship buildhigt and in the alleged cause of* 
our national ignorance in that jart^ we call in question 
the meimres of pievbus govenmimts, and peri»|^ 
national pride* Be this as it may, a just dread of our 
decline and fall, or of havmg our national in ibo 
cause of cnttBation ecUpsed by America, may per- 
haps excite in the nation a jealous emulation in the 
arase of freedom. . In that event it sboiiM begio with 
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the emandpation^r oor si^amen from the influence or 
dread which will ever haunt them in regard to the 
nadonal dtstom of impressment^ untU government 
has denounced that custom. Ii is strange that no 
writer has ever luUy pointed out the evil workings of 
our Impress system, to the injury and prejudice of 
the science of ship building. Heretolore any delect 
m our ships during the war with France, when the 
hostile fleets met, was overlooked by the success won 
by the bull dog courage of our seamen* The ad- 
vance, however, of steam and of science, render the 
bttU dog courage oi our seamen less valuable, and 
connderu^ the great stake at risk, in the event of a 
continental war, it is therefore full time that the 
attention of the nation be riveted to the subject. 
• There can be no doubt but we can successlully repel 
any French invasion; but the things which our goverar 
ment cannot repel, are the new energies and impetus 
which freedom gives to America in the arts oi peace 
and in nautical scientific attainments, to improve 
their commerce through the medium of improving 
the riiips and men bebnging to their mercantile navy, 
to end in swamping the old European institutions. 

If a part of a fly-wheel of a watch be magnetised, 
tiie works would be stopped. The patrons of our 
patronage system found the impress system a con- 
venient instrument, the natural efiects whereof are, 
firstly, the nautical talent and gentus of the nation 
at ihe lowest ebb, of which the ship building i>nd nau* 
ticid kttowfedge of the Board of Admiralty is an in- 
stance; secondly, a settled aversion in our seamen 
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to join the navy ; and thirdly, our want of knowledge' 

in liie science of ship building; either of which are 
sufficient to insure the dectine and fiiU of our mari- 
time greatness. It is for the B itish nation to resolve 
whether or not it shall keep the lead in maritime 
afiairs, or patiently witness a set of imbeciles, the 
victims of artificial society, causing its mfluence to 
decline. 

Our naval legislators, who, ever since Charles IL 
impressed by proclamation, have not exhibited one 
redeeming feature gave the intended repeal of the 
navigation laws. Those composing our Board of 
Admiralty require to be indtvidually tested at osr sm 
port towns by the merit rewarding principle. Partial 
interest must yield to a national good. • Cheap sbipei 
are now a real state necessity, to secure the carrying 
trade, and as the ship builders and timbrr traders of 
Maulmain know too well that the- Company^s system 
of revenue and jiatroDiige arc barriers to the manu* 
facturing of cheap ships, this is one valid reason why 
the idea of granting a renewal of the charter ahould 
not be entertained by the nation. * * . 

Owing to the mability of the naval organs of gl>v* 
ernment to remove the cause, which rendered our 
Bavy the aversion of our seamen, custem estabfisbed 

the belief that impressment w as an evil without a 
remedy. Eveli Junius was und^ the influence of 
this absurd beKrf; that is^ ignorance in p0Wer suc- 
ceeded or confounded efiects with causes to pasS'OiF 
fiction for fact. Had the evil effects of this line o£nai^ 
procedure been limited to the press masters and 
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that of our man-of-war seamen, time would have 
worked oat the best antidote forthj evil by our 
fxwverful seameto taking justice to themselves ; but 
since the «Yil effects of an inefficient Board of Ad* 
iBiralty are also the cause oi our national ignorance 
in the science of ship building, which in the present 
day, from the &citity with which saperior steamers 
might land an invading army, in despite of the indo- 
imtiA>le bulUdog courage of British seamen* But the 
avocaiioQ.of jugglets would be gone^ if their secret 
was known. On the same princijrfe, when it be 
known to the nation that the management of our na« 
val affairs cannot be in worse hands, conliJence must 
be withdrawn. I repeat, that Admiral X^apier de^ 
aerves^ the thanks of the nation for attracting the at- 
tention oi the public to the fatal consequences of our 
reminiag ignorant of our state of ignorance in the 

science of ship building; and the tVee press must ex.- 
cite public opinion and public attention to this im<^ 
portant subject, that in our continuing wilfully blrnd 
to the fact that learned scientific pretenders find it 
to be their interest to mystify the ignorant and cre- 
dulous, to conceal their ow*n ignoraucc oi the science 
of nanrai ardutecture, and of their inatality to make 
oarnvrf the ambition of our best seamen, we accel* 
erate the decline of our naval greatness. 

' The sextant nowi used for measnrbg lunar diuh 
tances, implies or presupposes a knowledge of the 
piincii^ €£ aatnAumy ; but as long as that degree 
of ignorance prevailed which caused Galileo to be 
iacarceraiedy because he determined that the sun 
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was the centre of our syatem, neither the prii 

of astronomy, nor the unproved sextant would have 
been known. In this ease the whole circie of iMf 
and sciences w hich were depending on astronomy^ 
navigation and mathematics, iiinr impioveiiHNilt weie 
obstructed by the jealousy and ignoranee of traders 
in religion. Geoiuis and science cannot flourish With- 
out civil liberty, that iS| mental freedom, to keep 
wolves out of the pale of the government and fiom 
influencing a venal press. On similar principfes, so 
long as impressment 18 considered a national evir 
without a remedy. Great Britain must remain eom^ 
paratively stationary in the art of naval government, 
and in the art of ship building. The history of the 
mutiny of the Nore, and the death of Parker, for hm 
efforts to clear away the weeds to allow a nautical 
genius of a Galileo to come forth, tmd to iUustrate 
the cause of our want of knowledge m the namtisal 
sciences. 

A ship in motion is influenced not merely by the. 
composition of forces, in which by the way the laws 
(^mechanics, and laws of resistance^ and laws of im« 
pulsion of fluids, all amalgamate; but by the power of- 
the void; no matter how a void or minus pressure be 
generated, whether by condensataon, simdar to steaas 
in a piston, or by exhaustion, suniiar to that in tlie 
tube bekmging to the atmospheric rail road, or by 

interception, as b}^ the sails of a mill or ships, or by 
the velocity of a body passing through a fiiiid; never- 
theless, the power of such void or minus presiOM 
is the same. A knowledge of the prmciples of ^ence 
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is to ship building that which freedorp, emulation, and 
ambition are to mental and moral improvement: we do 
iiot require to know the secret laws of nature to ac* 
count for our peculiar taste, our senses, or the power 
of our imagination, seeing that nature has made them 
perfect; nevertheless, in the art of ship building, first 
principles are indispensible to imfmve in that art* 
To copy from other^i, is to be self-doomed to become 

B second rate naval power. 

In general prophets are not known in their own 
village. This may arise from the powers that be dis- 
iikmg collision of opinion, or from a dread of the re- 
former disturbing existing things; or it may arise from 
t^lass interest, clanship, or partizanship. Be this as it 
may, the incompetent dread the vote by ballot, and 
the abolition of flogging in the navy, because it might 
iexhibtt their unfitness by non*election, or might even 
eclipse their elan or class by removing the prejudice 
from the unlettered nautieal genius, in our mercantile 
navy. Logic, by skilfully using analogy and infer- 
ence, aided by the imagination, or by the fears oi the 
credutous, made impressment essential to secure li* 
berty ; made spies, patriots ; made a horse chesnut, a 
ehesnttt horse ; and burned those of common sense 
for witches or wizards. When igorance is in power, 
it siezes every place of debateaUe ground* ^laval 
despots persuade the legislature that because our 
brave and patriotic seamen will not join the navyt 
therefore they roust be impressed ; meanwhile, our 
naval despots overlook the fact that America i^ay 
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cbeckmateusby her nautical improvements, or swamp 
us by her system of free government. 
. The British statesman who hopes to acquire post* 
humous fame, must improve our naval power by a 
change of men, measures, and principles, in order to 
improve the arts of peace ; our seamen and our 

ships, seeing that the American merchant ships, of 

Ibe ^lass of the i>ea Witch, are not only superior in 
point of velocity, but are navigated with fewer and . 
therefore better seamen than our's. 
. Having in the jNreceding pages endeavoured to 
trace our ignorance of the nautical sciences to naval 
patronage and impressment, I may here premise that 
the highest order oflearnmg, (and the community is 
bound to patronise the highest,) and that which i^ 
most beneficial to the community and to individuals 
fliereof, is that of self ^ova nmenL Self government 
is, **tovE YOUR KSiGHBoar — principle in practice. 

It elevates the mind and tone of public morals, and of 

public learning. It is the best antidote and reme^. 
dial preventive to the mind. 

The Board of Admiralty must be judged by the 
result It is the result of any deteriorating system 

which proves the existence of adequate causes to 
produce a national catastrophe, like that of our i^ef-* 
Seiency in ship building. It is during the transition 
state that the dupes mystify the victims, and tbQ 
vietims hug their chains. Witness our press master 
system ; witness every where the effect and re-action 
ef priest->qraft and ki^g<craftt^ By destroy ing 
spirit of emulation in our seamen, the nation must 
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sink in its own and in the world's esteem. Our sys* 
tern of naval patronage taints the blood of the press* 
master, while in respect to our practical seamen, it 
keeps them m leading strings, it w eakens their mind, 
their loyalty, and their love of country, to end in 
undermining or destroying the ship building genius 
and character of the nation. If Englishmen hope to 
maintain their maritime superionty, our naval depart- 
ment at least must cease to be a pensiojiary or a hot 
bed of patronage. Nations, like certain animals, roust 
shake off their cumbersome incrustations. Among 
other incrustations on ancient government, are our 
systems of patronage and hereditary legislation. 
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CHAPTER L 

Of the Laws of Fluids^ partieularfy Water^ 



Ist ^ Watfa* presses with equal force ia ererjr 

direction," and its degree of pressure is in proper* 
tioii to the distance from its surface. 

The great Dr. Halley says, " That the pressure of 
the water at thirty^tbree feet, pressed the natural 
^ air into half its space in his diving-bell and by 
many experiments made by Captain Hutchinson, it 
appears, that ^ the pressure of water upon botdes of 

different shapes, corked up with nothing in them 
^ but common aiiv was as foUows *Two common 

square flat-sided bottles which would hold three 

half pints each, broke at the depth of between six 
^ and seven fathoms; but two oval formed Florence 

flasks, of nearly the same size, bore the pressure 
^ to about fifteen fathoms. A round common quart 

bottle brolce only at about twenty-eight fathoms. 
^ It seems, at a great depth, few things that are made 
•* hollow and tight, will bear the water's pressure; 

an instance of which has been seen by a ship that 
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drove off the bank in Gibraltar Bay, into water so 

deep, that the anchor would not reach the ground 
** at a hundred fathoms ; and when hove up, it was 

found that two new nun*buoys had their sides 
* crushed inwards by the water's pressure*** 

' In a semi-fluid^ such as pitch, mud, &c. light 
bodies sink below the suriace. On the other hand, a 
dead whale which had instantly sunk, is, when brought 
near the surface, raised with greater facility, thereby 
iadicatiag that the absence of air in the semi-fluid may 
occasion the light bodies to sink, while the presence of 
air at the water's surface may be greater, to give ex- 
pansion and therefore buoyancy to the whale. It is 
possible that the air which may be caused to mingle 
with the water, (by a raking bow,) mdicated by air 
bubbles, may, by some chemical action, facilitate the 
water^ keeping in contact with the after body to ac- 
celerate velocity. (The better the vacuum, the 
greater its power, and vice versa.) 

2dly. All floating bodies displace as much water 
as is equal to their weight," and are subject to the 
same laws as the quantity of water would have been 
which such bodies have displaced. 

Fill any vessel with water, and place it in a scale 
with an equal weight in the opposite scale, then place 
any floating body in the water, and it will be seen 
to displace a quantity of water equal to its weight. 

Place models of difierent shapes (from the wedge 
to the wedge reversed) in a luie abreast of each other, 
m a stream that runs to a waterfall, and tliey will be 

wea 9Qi edy t9.4e9cend with the slreai% a^d fcm 
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eVery curvature with the eddy water, but they will be 

seen to fall in rotation^ according to the fuUaess of the 
advanced end or bow, and this because of the greater 
quantity of water displaced by the advanced end. 

3rdly. Water runs to its level, or into a vacuum, 
at a determined velocity, according to the pressure 
of the surrounding fluid. 

All fluids possess a natural velocity, according to 
their density or cohesion. This will be seen, by 
pouring several fluids of diflerent densities down an 
inclined plane at the same instant ; suppose tar, oil, 
molasses, water, &c. when the fluid which posses- 
ses the greatest degree of cohesion, adhesion, or at- 
traction, will be seen to run with the least velocity. 

The adhesive power of water is evident, by the quan- 
tity that may be dropped into a glass, after the water 
is level with the rim of the glass ; and again, by the 
number of small particles of rain that compose a large 
drop, before the latter descends from any inteicept- 
ing body : on this principle the phenomenon is ac« 
counted for, of the water being several inches above 
the (quarter) gunwale of a boat, when towed quickly 
through the water by a whale, &c. 

Drop a piece of solid metal into a quantity of metal 
in a state of fusion, or into any fluid, and it wilt be seen 
that the vacuum thus created will require a greater 
or lesser time to flil, according to the density or ad« 
Ktokm of such fluid. 

The natural flow pf water is seen in every aque- 
duct, -and is'fardier evinced by alteraatdy raiisiiig the 
eUd bf a tube or trough containing water< Tbi$ 
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tural (low is mai.ifcst in every river : — at the moulh 
ot Rangoon riveiv where the tide rises upwards of 
20 feet, it is there high water at 3 o'clock ; while at 
Panlang, about 80 miles up the river, it is then low 
water, and vice versa. The mean velocity of the tide 
in this river during the year, may be estiuiated at 
three to four miles per hour ; and by takmg this river 
as a criterion, we may estimate the natural flow of 
water at three to lour miles per hour. 

4th1y* The vacuum made by a body passing, 
quickly through a fluid, is in proportion to the den- 
sity of the fluid, to the velocity with which it is 
passed through it, and to the fullness or squareness 
of the hindermost end of such body. 

Move a wedge, for example, through tar or oil, 
with the small end foremost, at thi rate of three miles 
an hour, or three and half feet per second, and there 
will be seen a lar,q;e vacjum behind: reverse the 
wedge, and move it with its large end foremost, at 
the same rate, when little or tio vacuum will be seen. 
A vacuum is seen behind a ship's rudder, when sail- 
mg fast; also behind a boat's oar, in the act of being 
pulled strong. In fact, a vacuum is made by passing 
your hand flatways through water, or a tea-spoon 
through a cup of tea, but much more so through a 
more dense fluid. 

. Sthly. AU bodies specifically heavier than water, 

descend to a point where the upward pressure of 
the water i^ equal to their weight. 

This is demonstrated in the act of sounding in 
deep water, when the person that holds the line sup- 
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poses the lead lo be at the bottom, when no bottom 

is to be found; again, by the decreasing rate at which 
the deep sea lead descends; and may be seen by the 
distanf:e. which pieces of wax, lijadc sp^-cifically hea- 
vier than water, will be suspeaded below the surface 
of a glass of water. 
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CHAPTER \t 



Of the ResistiiHce of Fliiidfi, 



" Thr theory of resistance b a sub ject whicli lias 
exercised the extraortliiiary talents of the most 
distttiguished mathematicians of the last century. 
^Nevertheless, it is a subject which is as yet very 
^ iijiperjectiy Jinown. li ^eems that Sir l3fiac New* 
, ^ ton was the fiivst who attempted to malke the motion 
and actionij of iluids the subject x}f mathematical 
^ discussion; yet even he, with uU his genits^ aud all 
** his science, was at length convinced that it was in 
vain to expect an accurate invesu^atioo of the mo* 
*V tjons and actions of fluids, where million^ of unseen 
** particles cunibine their iuilueuce, &c. He, how- 
^ ever, figured in litis mind an liypotheticai theory; 
ancJ from this hypothesis deduced a series of pro- 
positions, which formed the basis of all the theories 
** of the impulse and resistance of fluids that have 
. •* been offered to the public siucti bi^ limv. 

From these theories ilie following piincj;ilcs w ere 
** deduced, as the laws of the resistance of fluids : wc 

t 
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•* give them here, iu order to shew how tar they have 
been found t j agree with actual experiments, id 

" whdi respects they differ, and to prevent the young 
artist from retauimg those erroneous ideas of the 
subject v^hich he perhaps may have already ac* 

" quired. 

1st ^ The resistance, and (by the laws of motion) 

** the impulsion, of fluids on similar bodies are pro- 
portionai to the surfaces of the solid bodies to the 

" densities of the Uuids and to the square of the velo* 

" cities joindy., 
2d]y» ^ The direct impulse of a fluid on a plain 

" suriace is to its oblique impulse, as the square of 

^ the radius is to the square of the sme of the angle 
of incidence. " 

Sdly. " The direct impulse on any surface is to 
thu oblique impulse on the same surface, as the 
cube of radius to the solid which has tor its base 

^ the j^quare of the angle of incidence, and the sine 

•* of obliquity for its height. 

4th1y. ^The direct impulse of a fluid whose 

** breadth is given, is to its oblique effective impulse 
in the direction of the stream, as the square of ra- 
dius to the square of the sine of the angle of in* 

" cidence." 

The numerous experiments with which these 

" propoj^itions have been compared, have most de- 
'Vcidedly proved that they are, with the exceptign 

" of the liiit, cxceecliagly eiToneoui^; and even that 
" is not in all cases correct/'* 
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The translator of Chiipman's celebrated ^ovk on 
Marine Architecture there states : — 

** That Chapman's theory of resistance to ships 
^, cannot be depended on, as leading to true results^ 
inasmuch as he admits into it two suppositions 
which have been repeatedly proved by experiments 
^ to be false. 

. ** In his interesting experiments printed at Stock- 
^ holm in 1796» he endeavours to substitute another 
** theory in the place of tlie one gi\ cii in his Marine 
*\ Architecture. 

" It is to experiment, and perhaps to experiment 
^ alone, that we are to look for the basis of .a true 
^ theory of resistance and impulsion." 

Water being the foundation and life, as it were, of 
Marine Architecturei it is hence manifest, without a 
true theory of the resistance of water, the true theory 
of Marine Architecture can never be discovered. 

The resistance of fluids is in proportion to their 
density, cohesion, adhesion, or attraction* 

The opposition which any body meets in its pas« 
sage through water arises, — 

1st From the cohesion or vis inerlm of the water. 
2dly. From the adherence of the water to such 
body,, or the friction ; and, 

3d!y. From the retractive power of the vacuum 
created by a body passing quickly through the water. 
. The natural flow of water being taken at three to 
four miles per hour, at the same tuiic bearing in mind 
tM yvater flows into a racuum from every direction,, 
it is therefore obvious that. when bodies are movcii 

I* 
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sibwly tHlrough-Che water, say six miles per hour, the 
water is enabled to keep in c««ntact \vi:li the hinder- 
most end of such bodies by virtue of its natural ilow» 
ht which ea^e there h no vacuum; consequently, such 
bodies are resisted by ihe **vis iuerim'' and the Inc- 
tioft of the water only. 

Upon this principle the phenomenon is explained, 
which is witnessed in every large fleet, namely, that 
fun^buih ships frequently outsail our finest ships ru 
Tight winds and smooth water. 

Owing to the experiments ol De Romme not 
being made with sufficient velocity, he found that 
" bodies advance with the j^ame celerity wlien drawn 
^ by the head end ^ when drawn by the stem end f 
of course thai it was indifferent which end moved 
foremost. 

Even the square foimcJ sailing bar;:es in London 
river will, in afresh breeze and smooth water, exceed 
six miles aii hour, whereas ottr finest sailing ships 
will rarely exceed four miles in a seaway, sailing close 
to the wmd« In fact, in strong riplings the head way 
.and steerage way of a vessel is almost st6pped. The 
motion of a ship creates a vacuum about the after 
body, which tends to r<^tard its advancement 

In smooth water the ship is the agent acting, where- 
as in a iiolent sea, th^ sea is the agent actbg, and the 

ship the agent acted on. Boats in a high surf are 
thrown about almost like shuttle cocks ; meanwhile 
tht pitching, or rolling moti(m of a vessel is again 
affected by her dimensions and form, or position 
of the centre of displkcetYicnt* In regard to the 
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disturbing forces of the potent and varied anencie.-? of 
the sea, and in regard to the leverage pjwer which 
great breadth presents to be acted upon b}*^ the sea, ^ 
we have only to conceive a p»iir of v\ell adjusted 
scales and a pair of steet yards to be suspended on 
the same centre line, and one of the scales and the 
long arm of the lever to be acted upon by a vertical 
coh»mn of steam, in order to conceive the power of 
impulsion, or vertical eflbrt of the .*^ea on a ship, l he 
diliiculty in calculating the force of a hammer strik* 
ing a nail, more especially when some divergency 
happens to the centre of metal, will illustrate the dif* 
fictiUy in calculating the vertical effort of the sea with 
any degree of exaciness. Inability to calculate the 
force ot the sea, like inability to explain the secrets 
of nature, cannot iiii[)ugn the facts nor the principle, 
viz: that motion generates a vacuum to retard ve!o« 
city. 

The arms of the i-ovver are relieved by^the pliability 
of the oar-~the back of the horse by the pliability , of 
the shafts of the buggy — the shoulder of the cooly 
by the pliability of the bamboo» or stick with which 
be carries two heavily ladened baskets. The vibra* 
tion of the arrow facilitates its iiight, while phability 
in the hull of the vessel facilitates velocity. 
• It is an undisputed faci, that a loose rickety ves- 
sd will sail much faster than when she is iinmove* 
, ably bound. 

Hence it follows, to ascertain widi precision the 
laws of resistance, so as to dbcover the compainlive 
advantages arising from the form, either of the head 
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end, or of the midship body, or of the steru end, of 
all kinds of oavigabie vessels by means of models, 
the experiments must be made in agitated water, 
and to be drawn through the water at the rate at 
which last sailing vessels can sail, namely 10 to 15 
miles per hour, or 20 to 25 feet per second. From 
these pomts being neglected by the Society for the 
Improvement of Marine ArchiLectur?, and other ex- 
penmentaiistSy their experiments failed in determin* 
ing the form o( a vessel best adapted for velocity. 
Consequently seamen are now the only experi- 
mentalists to whom we are to look for true results 
respecting the laws of resistance and impulsion of 
water. 

The nature of ms ineriuB^ and the power requisite 
to overcome it, together with that of friction, having 
been so elaborately explained by the Society for the 
Improvement of Marine Architecture, very little re- 
mains to be said* 

It may be proper, however, to remark, that the 
effect of friction diminishes when vessels obtain theu* 
greatest speed, which is proved by the rate at which 
wood bottom vessels sail in a fresh breeze. 

In ISll, I commanded a Swedish built brig out 
of London, called the Louisa, not coppered, that sail- 
ed 9~ to 10^- miles per hour for several hours. 
. £very person that has walked in the water up to 
hb wust, must be convinced of the remarkable fact, 
namely, that when he attempted to increase his speed 
through the water, then the resistance of the water 
increased m a double ratio* 
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Tlie power oi the water is incalculable. 

Place a ship in a dock, that is made to fit the 
exact shape of ber bottom, leaving only the smdle^t 
** space between the ship and the dock ; fill that 
^ space with water, and the ship will be as effectually 
*' floated as if she were in the ucean. 

The smallest vacuum between a vessel and the 
water will attract such vessel equally strong with the 
largest vacuum. Remove the water from one iidc 
of the dock, and the vessel will be as strongly attract* 
ed as if the whole side of the dock had been removed. 

Water presses equally in every direction} ili there* 
fore, the smalle.st vacuNin were made in the water at 
any particular part of a vessel floating, the lull force 
of a column of fluid would be immediately fek in a 
contrary direction, forcing the vessel into such va* 
cuum. 

A vacuum i^seen on the opposite side of an erect 
post, in a stream of water against which the streiam 
is running with i';reat velocity ; it is likewise seen be- 
hind any square body moved quickly through the 
Hvater ; behind a vessePs rudder, when sittling fast ; 
by passing a spoon quickly through a cup of tea, or 
your hand flatways through the water* Witness the 
vacuum behind the buoys in the river Hoogly dur- 
ing the freshes. 

The retractive power of a vacuum is evinced by 
'the vibration of the rudder, and even the vibrati<m 
of the after body of every vessel, when sailing at 
its utmost speed. It is confirmed by the practice of 
unloosening privateersi SfC. to increase their veb- 
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fily when closely pursued by an enemy; whidi is 
43irefted by reiulerini^ ihe vessel |>ii;ibte, Ibr when 
pliable she yields to the retraciio!i ot* (ho vacuum un^ 
der either quarter, and consequently ij< less* forcibJy 
retracted by the vacuuiu. Ihia i'itct, however, is 
known to every person accustomed to boat saiKti^. 
I well remember having charge of a boat in th«^ river 
Mate» which w hen loose and rickety , and so leaky 
as to require a m:\n coiitinually to bale her, then out- 
baUed every boat; but < iter i^ha was firmly bound, 
then every boat beat her. 

I'he power of the vacuum is demonstrated by a 
spar or long piece oi wood Jtieing pluitgecl into the 
water in an oblique direction, when, notviiihstatuling 
the greater degree oi' upward pressure ot* the water 
oo the lowest end of the spar to alter its lime of 
direction, (which, admitlin^ the spar lo be 16 feet 
long, would be four tiiucs more affected by upurard 
pressure of the water than the uppernaost end,) yet 
the spar, or a boat-hook staff, will be seen to reluwi 
in the pre< tse direction in whicli it entered the wattr. 

The power of the vacuum is again proved in the 
act ol' pumping quickly. The piston bemg raised 
fiister than the water flows, or can follow the piston, 
a void or vacuum is created between the j^isiou and 
the water, at which time the piston is forcibly retract- 
fid by the vacuum, until the water comes aguu in 
contact with the piston, when the pump makes a 
hollow sound, termed '^striking by seamen. 
. The retractive power of the vacuum retards de- 
scending bodies from reachmg the bottom quickly* 
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A deep sea lead, for example, dropped from the fore- 
castle of a ship 120 feet lonof, and she sailing at the 
cate of eight miles per hour, would not reach the bot- 
tom in 20 fathoms water, by the time the stern of 
the ship arrived at the spot where the lead entered 
ib^ water; on this account pilots are obliged to reduce 
the rate of a vessel's sailing, when correct soundings 
are required in 20 fathoms. 

Every person that has hauled m the log-ship with 
its pin in, and the ship sailing fast, must be convinced 
that it requires much greater power than would be 
reauisite to haul in a fish of twice the thwartship size 
of the log-ship. 

A floating anchor derives its power to hold a ves- 
sel from the retractive power oi its vacuum. Upon 
the same principle, the droge of one foot square used 
by whalers to impede the velocity of vvhales, more 
effectually retards the whale than three boats, al- 
though the thwartship section of each boat with her 
crew and equipment must have two square feet im- 
mersed in the water. Again, when a dead whale is 
to be towed to the ship, it is towed with its head 
foremost i but when it is required to act as a floating 
anchor to a vessel, then the cable is fastened to the 
tail of the wiiale. Buoys which are mooi ed in ^ 
strong tide way, require better mooring than that of a 
vessel with a long, clean, convex run, although the 
vessel may be &ity times larger than the buoy» For 
the same reason, avessel withafine lean bow, acquires 
much greater velocity in her stern boards than a 
vessel with a full bow. 
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The practical engineer knows that the better th« 

vacuum, the greater itis power, and vice versa; that i& 
to say, a pump not air tight fails to generate a good 
vacuum. Generate a vacuum in a boiler, when on 
turning acock which below the water, air will rush 
ittto the boiler through the cock» instead of water run- 
ning out thereof. It is the vacuum generated by the 
act of throwuig the boy's top» which causes it to spin 
on its peg. On the same principle; a marline spike 
tailing from aloft, falls point downwards, A ship in 
the act of sinking, creates a vortex dangerous for boats. 
A whale boat sinks by the stern when towed by a 
whale at a great velocity ; onthe other hand a shot 
is made to duck and drake along the watei* by its 
resistance. Yet the cause of the eddies^ or vortex, 
seen behind a ship proceeding at her utmost speed, 
and cause of motion, or rather the cause of resistance 
to velocity from motion is over looked. Instance the 
concave water lines in the steamer Franklin. Hollow 
water lines deprives the vessel of capacity and buoy- 
ancy 'without an increase of speed. If the designer • 
were to order the launching ways to he laid with a 
curve downward, it would shock common sense, and 
the practical shipwright would naturally question that 
oi*der. Yet hollow water lines are equally opposed 
to the good properties and qualities of a safe sea boat, 
as that of laying the ways with a curve downward 
would be to the act of launching. Again, instance the 
great breadth which the late surveyor gave to our 
ships of war. Motion retards velocity, and great 
breadth accelerates motion against a head sea. 
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The followiDg experiments^ bowever, will more 
effectually demonstrate the retractive power of the 
vacuum. 

Have models of every kind of navigable vessels ; 

Icl them bejnaile hollow, having holes pierced through 
diem in every part, and of the same specific gravity: 
place them with their stem ends in a line with each . 
other in a stream of water, just above a waterfall, or 
near any vacuum m the water, and on their near ap- 
proach to the waterfall or vacuum, it will be seen 
that those models which have the fullest runs, or in 
Other words, which have their center of displacement 
nearest the stern end, will not only emit the great-* 
est quantity of water through the hole in the stem 
and quarters, but will be the first precipitated or at- 
tracted into the vacuum ; while those models whose 
centers of displacement were farthest from the va- 
cuum, or nearest the head, will be the least attracted, 
and consequently the last precipitated down the 
waterfall 

If, then, equal weight had been fastened to the 
models, it is evident, that when their stern ends were 
at the brink of the waterfall, the weight which would 
be able to sustain from fallmg those models whose 
centers of displacement were farthest removed from 
the vacuum, would be inadequate to sustain those 
from falling whose centers oi displacement were near* 
est the vacuum, and which were the first precipitated 
tiown the waterfall. And as it requires the same 
power to sustain any body immoveable in a stream 
of water, as to propel it through stagnant water ^ 

J* 
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th2 rate at which the stream was running, it follows 
hence» that a vessel, whose center oH displacement 
(every thing else being the same,) is the farthest re-** 
moved tVoiii liie siem, will obiaiu the greatest velo- 
city with the propelling power; that is, the vessel 
with the longest run (every thing else being the same,) 
will sail the fastest. 

Observations on Impulsion, 

The impelling power of the following sea has more 
effect on a light vessel, than on one deepfy ladened* 
It lias also more effect on a short ship, than on a long 
ship, and on a full sh^ than that of a fine built ^bipw 
On the other hand, the re^stance from the head sea 
is greater on a broad ship than on that of a narrower 
one. In the latter case, the sdiip is the agent actmg 
against the head sea, whereas, in the former case, 
she is the agent acted on by the impulsive power of 
the sea. 

While in command oi the brig Bucephalus, and 
during a strong S. W. hreeze, I endeavored to enter 
the river of Maulmain against a strong ebb tide, the 
vessel sailing at the rate of seven knot& I had two 
small jolly boats in tow, one had a long tow-rq;)e 
from the cat head, the other a long tow-rope from 
the stem. The boat which was £aist by the cat-head 
was impelled forward by the sea b^ore the ship untS 
checked by the tow-rope ; at the same time the oth- 
er boat was impelled forward by the sea, and sunk 
the other boat which was athwart the sea; the boat- 
men saved themselves at iht tore-channels* 
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Considering the power of impulsion and vertical 
effort of the sea on a ship to neutralize and disturb 
the laws of mechanics, this consideration is an impor- 
tant element to be kept in view by the designer of a 
sea boat. 

Obseroaliom on Mlraclion. 

Such is the all-powciful mfluence of the vortex, 
vacuum^ or minus pressure in fluids, no matter how 
it be created or generated, that it must be consider-' 
ed by (he scientific as a universid law. 

The better the vacuum, the stronger its attractive 
power; the larger the vacuum, proportionally greater 
its attracdve power. For instance, a large ship with 
a heavy cargo, in the act ot sinking, creates a more 
attractive vortex tlian that of a smaller vessel, with a 
cargo of less specific weight. To be convinced of the 
ferct, viz : that the larger the vacuum, proportionally 
greater is its power, we have only to move our hand 
through the water, keeping the fingers open ; and 
again, with our lingers closed together. If the droge 
used by whalers to retard the speed of whales, wa» 
made open, like a grating, its power would be dimin- 
ished, thoii^h the superfices of the droge was not re-^ 
duced. It is on this principle that one large sail is 
more powerful on a vessel, than would be the same 
quantity of canvas made into a number of smaller saih 

Two currents of air meeting occasion a whirling 
motion, which a^ain creates a vortex, possessing a 
vertical attractive power, demonstrated in whirlwinds 
and water spouts. 
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Two currents of water meeting generate an eddy» 

or vortex, which engulphs bodies that are vvithio its 
influence^ 

Boys oftentimes fail to spin their tops, owing to 
theii* inabiliiy to throw them with sufficient force to 
create a vortex, oi: nitniature whirlwind 

The practice of wetting boaU' sails, while sailing 
close by the wind, goes far to prove that by closing 
the pores of the sails, the power of the void or minus 
pressure before the sails, is thereby increased* 

The pitching motion in a vessel creates a vortex 
to retard its progress. 

Generate a vacuum on one side of an air ballooni 
when the pressure of the air on the opposite side 
would press the balloon into such vacuum. 

Set an incumbustible sail close abaft the funnel of 
a steamer, when the pou er of the sail would be in- 
creasied by the rarified state of the air occasioned by 
the heat of the funnel. It is in fact on the principle 
of the power of the void, or minus pressure before the 
sail, that the phenomenon of vessels sailing within four 
points of the wind is reconciled. 

The capillary principle, for instance, is more active 
in one substance that in another. Place two glass 
tumblers near each other, one being full of water, 
the other empty ; next put one end of a small strip 
of cotton, woollen, or cloth of horse hair in the full 
glass, the other end to be placed into the empty 
glass ; when it will be seen that the water will in a 
abort time become level in the two glasses, in a 
greater or less period, according to the nature of the 
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fibre, or to the greater or less twist in the thread of 
the cloth. In the capillary process the void is self 
created to accelerate the water's ascent. 

A full built vessel, in passing through waler at her 
highest speed, say seven knots an hour, would create 
a larger vortex than a vessel with a fine run, sailing 
at the rate of tea knots. 

In ship building the object is to &cilitate the di* 
minution of the vortex, all else being the same, to ob- 
tain speedy whereas, in seamanship, it is important 
to know how to increase the power of minus pres- 
sure, or vortex, before the sails, to inciease the power 
of the sail, all else being the same. 
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Observations^ Sfc on the Causes which produce^ or 

which nvjve or less affect, Ike primary Properties 
oj JYavigable Vessels. 

A navigable yessel, to be a safe and perfect sea 

boat, must have velocity, buojaiicy, stability, and suf- 
ficient strength to withstand the shock of wind and 
waves. 

These primary properties embrace steering while 
scudding, lying too with safety, ssdlmg fast by the 
wind, holding a good wind, staying and wearing 
promptly, riding easy at anchor, pitching and rolUng^ 
easy capacity, &-c. &c. 

Therefore, in the construction of a vessel intended 
to cross the sea, the first and primary consideration 
should be regarding her safety, and not respecting 
her capacity ; or. 

That a ship with a certain draught of water, 
*^ should be able to contain and carry a determinate 
lading.'* Thus encouraged to render a vessel capa- 
cious and burthensome by the most celebrated writer 
on marine architecture, .it would be indead extraor-* 
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dinary were ship-owners or ship-buUder» to sacrifice 
their interest ia the construction of a vessel for her 

safety, when ahnost every vessel can be insured ; and 
if losi;, why, no loss to them. Not so, however, to 
the country to which the ship belongs. I conceive 
.the safety of the crew to be of so much importance 
to a state, as to claim the attention of governments 
to the safety of all navigable vessels. 

Overbuilt, capacious, burthensome vessels, were 
in the greatest repute with British ship-owners before 
the new mode for registering was enforced, which 
necessarily roust have influenced ship-builders to 
build tiieir vessels of that description and form ; and 
vessels of this construcdon require extraordinary 
large rudders to steer them, even in a tide's way ; 
whereas a small rudder is the index of a fast sailing 
safe sea boat A custom, however preposterous, be- 
ing once established, obtains concession by convention* 

Of the many vessels lost from being unsafe at ses^ 
few or none of the crew survive to give the melan- 
choly account of the cause of their disaster. 

In a cross turbulent sea, there is nothing more 
dangerous than a large rudder. I am convinced 
there are more vessels lost from having large rudders, 
than from every other cause. This must appear evi- 
dent to every person, when the square stern and af- 
ter body of a ship is duly considered* 

First, the after body is unsupported by the vrater. 

Secondly, the after part ot the after body is com- 
posed of £aushion pieces and dead wood. 
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And thirdly, the stem frame is erected on a tran*- 
som, which transom is again supported by the stem 
post. Being thus constructed, it would be miraculousr 
if the stern, the stem post and after body, should sus- 
t^Q the shock of the sea against a large rudder in a 
heavy gale uninjured or unshaken, when itirequently. 
happens that two men at the wheel are found bade- 
quate to sustain the shock of ihjQ sea against the rud- 
der in a calmr 

In October 1822, 1 commauded the ship Victory, 
of 700 tons: we experienced a very heavy gale in the 
Bay of Bengal ; our tiller broke at the commence- 
ment oi the gale* The force ot the gale kept the 
ship on her beam ends. The lee sea not only wash* 
ed our long-boat some feet forward, and the wedges 
out of the foremast, but the water went down the 
rudder case from the poop cabins. In the end, we 
had to cut away our main and mizen mast to pre- 
vent the ship from foundering* 

In smooth water the augmentation oi displacement 
is greater, by the heel over or inclination of a broad 
vessel, than that of a narrow vessel, consequently the 
stability of a broad vessel increases proportionally 
more in smooth water, with the angle of heel, than a 
narrow vessel ; — whereas, in a sea way, the augmen- 
tation of displacement, which follows the shock from 
the verdcd effort of the beam sea, or center of per- 
cussion, on the broad vessel, not only produces a 
much greater inclination, but the center of weight of 
the broad vessel would rise higher, aiid oscillate; 
much more than the narrower vesseL 
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We know tliat a narrow canoe has no stability. 
The out rigger, however, by expanding the base of 
support, gives to the canoe the greatest stability, 
while the elasticity pf the bamboo prevents the roll- 
ing motion. 

A vessel with a rouad bottom longitudinally, simi- 
Jar.to the fJalcntta dingee, for instance, the extremes 
are an incnnabent weight, to accelerate the pitching 
motion, similar to the rocking horse, on the principle 
o( accekrative Ibree, and that of die fly wheel ; on 
the other hand, a vessel with a great gamber in the 
keel, or which droops at the two extremes, has les8 
incumbent wdght, {to accelerate the pitching mo- 
tion,) from her extremes being more water borne. 
In fact, this saggmg has expanded the kmgitudmal 
base of support — has raised the center of displace J 
ment, and has increased the weatherly quality, simi- 
lar- to that produced b^y addmg a piece of fabe keel 
at the extremes. 

A long entrance, with concave water lines, dimin- 
ishes the buoyancy and capacity of the fore body; it 
also cx>ntracts the limits of the main body, or the a£^ 
ler body; that is, it contracts the longitudinal base of 
support, and forces the center of displacement and 
<:enter of weight, that is^ the axis of pitching motion, 
jiearer to midships, to accelerate the pitching motion* 
On the other hand, a bold gripe accelerates weather- 
iynessy to admit of a moderate faiU bow, so as to being 
the center of displacement before the mlds>hips of the 
i^hip. An increase of gripe increases resistance to 
fee- way proportional as the center of lateral resistance 
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is carried abaft the midships of the vesseL A raking 

bow, however, is indispensable to protect a large 
gripe from the cable, while riding weather tide« The 
plough-share reversed seems to point itself out as a 
model for a bow. 

In 1848 Mr. Innes built for me a slight, fast pul- 
ling boat, between a whale boat and a gig. The keel 
rounded downward six inches, somewhat similar to 
the iron of a scate ; the weight of the rowers being in 
midships, therefore the extremes became water 
borne. By the bottom of this boat lising fipm mid- 
ships forward, this form predisposes the fore body to 
rise out of the water, on the principle which causes 
the oyster shell to duck and drake ak>ng the water. 
In regard to the tendency of the rising line of the after 
body, to prevent the boat pitching when the rowers 
apply their strength, I may premise that the setding 
of the whale boat by the stem, when towed fast by 
the whale, until the water is some inches above the 
gun whale, indicates that the after rising line will tend 
to keep the after body down, to prevent the^ fore 
body from pitching, much the same as the feather on 
the arrow, or whirl given to the rifle ball, prevents 
them deviating from a straight directiom 

The above remarks may suggest some of the ele- 
ments of design, with which the constructor must 
be thoroughly conversant, to avokl mistaking and 
confounding^ effects with causes ; and may likewise 
indicate, that in order to woric out a sound theory o( 
design, by force of practice, to eclipse or withstand 
the inconclusive mechankal re^isonmg of the san*- 
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^uine theorists, tlie nation shcriild carry out n series 
of experiiueots on some ^xed proporiion oi length to 
breadth. Such is the complex nature of the elements 
of desigUi that a vessel may by chance be p^fect in 
her form> or in her proportions, or dimensions^ and 
yet the why and wlicrr fore may be beyond the com- 
prehensk)n of the designer. 

Observations on the Center oj GravUy, 

The masoolah boat which encounters the sea in 
its most violent form, has, (when the crew are in the 
act of pulUngt) its center of i^ravily some distance 
above the water ime. This fact deserves the consi- 
deration of the learned amateur draftsmen, who, in 
thar design of a safe sea boat, may start from a 
meta-center, inasmuch as this fact indicates that sta- 
biUty acquired from the form, is a more valuable ele- 
ment in the requisite stability of a safe sea boat, 
than stability from dead weight, or from proportional 
greater breadth. 

It requires no calculation to prove, that by raising 
the floor of a vessel, and at the same time adding 
the amount taken from the bottom by the raising of 
the floors, to increase the breadth upward? from the 
floor-head to the load-water line, that ia smooth 
water stabifity would be increased, to increase there- 
by the power, oi carrying larger sails; while the. cen- 
ter of lateral resistance would, at the same tune, be 
more depressed to diminish lee way ; that is, the 
base of support would be increased at the center of 
displacement, and that center be raised, but which 
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Increase ol breadth, in a violent sea, would be the 
cause of a destrucUve rolling motion, and of a violent 
pitching motion against a head sea. 

A vessel for instance, made of gutta perchai with 
a flat broad floor» yet being so altered as to give the 
floors a rise ot 45^, and at the same time to increase 
the breadth from the Ikior-^head to the bends, would 
increase the base of support, and increase also the 
surface ol lateral resistance; that is, it would increase 
stability from these two causes, but would not aflbct 
the center ol gravity, aor ilie quantity of water dis- 
placed^ 

Two narrow canoes lashed together, have much 

greater stability than one large canoe of the same 
breadth. Witness the stacks of hay piled up on the 
boats in the river Hoogly, thereby exhibiting the cen- 
tre of gravity to be far above the surface of the water; 
that is, the expansion of the base of support, mainly 
governs stability, and not the position of the center 
of gravity, nor center of vertical effort, nor that of the 
imaginary meta-center. 

ObservalmiSt on SHabiiitji. 

A body floating freely and at rest, the resultant of 
the force of water on which it nests is the axis of in- 
clination ; a broad vessel raises its centime of displace- 
ment and its axis oi inclination nearer the plane ot 
the water line, and besides expands its base of sup*' 
port at the center of displacement. 

With the heel or inclination of the vessd, the een^^ 
ter of displacement, oi- axis of inclination, also moves 
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with the degree of inclination, whercbjr the incura- 
hent weight of the side raised mcreases with the 
distance from the fulcrum, or avis of inclination, so 
that in smooth water the wind is the agent acting, 
the masts of the ship the long arm cf the lever, one 
side of the ship is the weight to be raised, the other 
the weight to be depressed, while the resultant of 
the vertical effort of the water is the fulcrum. 

A masoolah boat, irom having no floor timber, the 
{^ks which form her fiat bottom being sowed 
together, the incumbeat weight ot its sides settles 
down until they become water*bome, consequently 
the center of the boat's bottom curves upwards, as* 
similatuig in some degree to the iorm ot a double 
canoe. In this mstance the base of support is ex* 
panded at the center of displacement, and greater 
stability obtained by raising the position of that 
center. 

' The bottom of the boat being curved upwards, is 
kept in that position by the pressure of the water 
against the sides of the boat, and which pressure at 
the sides would increase with any additional weight 
put in the boat I may here remark, that a vessel 
which hoggs herself, from the end being too fine, will, 
for that reason, be more water-borne, and more 
weatherly, and furthermore she will sail faster from 
her fastenings being loosened from the ends drooping. 

A vessel in a sea-way similar to the Madras ma- 
soolah boats in the sur^ in that case the vertical effort 
of the sea is the agent acting, and the breadth of the 
ship the aim of the lever. The effort of the wave is to 
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place the deck parallel with tlie slope of the sea, the 
resisting power, beiag.ihe power oi gravity, to keep 
the deck parallel with the horizon, so that in a sea- 
way diminished motion is secured, as the center of 
displacement is below the plane of the water-line, 
whereas, in smooih water, stability, or the least mo- 
lion, is secured, as the center of displacepient is near 
the plane of the water-line. 
The stability of a vessel consists, 1st — ^in her form- 
' ation ; 2dly— the upward pressure of the water ; and 
lastly — the disposition of the weight or cargo on 
board the vessel. 

Affix two bamboos to the keel of a boat, and their 
upward pressure will raake the boat tender; but affix 
them to the boat at the surface of the water, one on 
each side, as practised by the Burmans to give sta- 
bility to their canoes, and they will produce stiffness 
or stability. Stability increases as the base of support 
is expanded at the centre of displacement, and, as 
that centre, is near the surface* 

*• On a reference to the case of three French seven- 
^ ty-fours, we shall be convinced how essentially the 

formation of a vessel contributes to her stability. 
** The Scipio, Pluto, and Hercules, were found so 

crank as to render the lower deck guns deficient 
** and dangerous. It was thought restowage would 
** remedy the defects : the Scipio was unloaded, and 
** again stowed, under the direction of the chief en- 
" gineer. In her first stowage, she had eighty-tour 

tons of iron, and one hundred tons of stone ballast, - 

and was reloaded with one hundred and twenty 
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" tons of stone ballast, and one hundred and ninety* 
eight tons of iron ballast ; and as her draught of 
•* water or displacement could not be altered, it was 
" necessary to diminish one hundred and thirty tons 
of water, in order to preserve the same load water 

** line ; by these means one hundred and thirty-six 
tons were placed in the second loadening, eight feet 
lowcar than in the first; yet when the ship was com* 
pleted with the new arrangement of stowage, she 
*^ was found precisely as deficient as before, inclining 
** twenty- four inches with the men at quarter, and 
" guns out on one side. She was afterwards dou* 
** bled with light wood, to the thickness of a foot at 
** the extreme breadth, and ten feet under water, 
decreasing to four inches length and depthways^ 
** which corrected the defect. " 

The stability arising from the resistance of the 
water is proved in boats with sliding keels. Let 
down the keel when the boat is under sail, and the 
inclination or heel over is considerably diminished, 
as well as the sudden roll prevented. 

The upward pressure of the water is manifest on 
a vessel that has one side broader than the other. 
I well remember the mortification I endured when a 
boy, to find the inclination of my little boat increased 
when I reduced the side of the boat (under water) 
that sw^am deepest ; and, on the contrary, how un- 
bounded my joy, on discovering, that by reducing the 
side of tlie boat under water which swam the highest, 
I remedied the delect. Attach a piece of iron to a 
round spar in the water, and it will turn round till the 

L 
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weight is beneath : take away the piece of iron:, and 

place a piece of cork or bamboo instead, and the spar 
will turn round until the lighter body comes to the 
surface df the water. 

' A round spar has no stability, whereas a half round 
spar has the greatest; it will sustain a weight nearly 
equal to its own, which no other piece of wood ol the 
same diameter can do* 

A vessel without stability lays over on her beanr 
ends when hove tp in a gale of wind, in which position 
the water cannot reach the pumps, whidi leaks in by 
the straining t>f the upper works, scuttles, ports, Slc^ 
The rudder is useless, and the vessel unmanageable; 
in the end, the hatches get stove in by the lee sea, 
and she becomes water logged. 

A vessel made stiff by dead weight, is in danger 
of a higli sea breaking on board, because she does 
not incline or lie over quickly by the force of the 
wind, but remains to be struck by the body of the 
sea; while the sudden weather roll, in consequence 
of bemg so struck, not only endangers her masts, but 
exposes the deck to the succeeding sea. One sea 
breaking on board accelerates another, until every 
thing is washed from the deck ; perhaps the hatches 
get stove in, and the vessel ultimately founders; 
whereas a vessel with natural stability, L e. having 
buoyancy and stability united, is uplilled and inclined 
by the base of every approaching sea. A tender ves* 
sel strains and labours less than a broad stiff ship. 

The experiments made by Charles Gorre, Esq. of 
Weimar, to ascertain the form best adapted for sta- 
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bilitjr, in smooth water, were as foUow^s : This gen- 
tleman caused four bodies or models to be made, 
three feet in length and two in breadth, precisely of 
the same specific gravity and capacity. One model 
was square ; the second was circular, that is, ** the 
^ immersed part was half a •circle. The immersed 
** part of the third a flat bottom, vviih angular sides ; 

and that of the fourth was the form of a triangle or 
** wedge. The second model drew one fourth more 
•* water than the first, or square body. The third 
^ drew one half more than the hrst^ and the fourth 

drew as much again as the first. 

" To prove their respective stability, the weight 
^ was fiaistened to a line whose end was made fast to 

the top of a stick, erected by way of a mast in the 
^ center of each body, and passed over a pulley in an 

opposite stanchion, which worked in a groove to 
^ admit of depression, so as to be horizontal with the 
^* head of the mast,* when the figure became heeled 
" or inclined. The power being thus always hori- 
^ zontally applied, was similar in efiect to the force 

of the wind. 

^ The results of the experiments with a 121b. power 
applied, were as follows : — 

** The circular model inclined 29° 40' 

^'Square do. do 30^ 10^ 

« Partial triangle do. 35° 12* 

Triangular do. 37^ " 

** When the models were at thdr utmost inclinap- 
lion, the line was suddenly cut that suspended the 
weight, to prove the degree of mclination they had 
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^ to recoil or roll to windward, when it ^'as iouod 
that the incliaation to roll was nearly in an inverse 
«* ratio to the stability, as the circular model heele4 
^ to windward, 

«• Or recoiled, 88** 

•* The square model, 29** 

Partial triangular^ .... 27"* 

Triangular, 23^** 

It it evident, from the above experunentSy that al- 
though the circular bottom has the greatest stability, 
yet it has the greatest tendency to roll, while the tri- 
angular or sharp bottom possesses the least stability, 
but has the least tendency to roll: therefore a vessel's 
bottom must have the above qualities judiciously 
united, which may be done, 

1st By allowing the fore body under water to per* 
take of the circular form ; and, 

2dly* The after body to assimilate to the triangular 
form. 

Sdly. The main body an be formed agreeably to 
the service intended ; lor instance, a vessel lor speed 
only, may, from being shallow, and requiring depth 
in the water for weatherliness, have great rise of 
floor; whereas a steamer can have her main body 
plan on the double canoe or fallen floor principle ; it 
deserves remark, the form of the floor does not afiect 
velocity. 

A vessel which is proportionally broad, has great 
stability, but is an unsal'e sea boat ui a violent sea, 
because her great breadth offers so large a surface for 
the vertical efibrt of the sea to act with levei^e 
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power to place the deck in a position parallel with 
the slope of the sea, and whereby an extremely dau- 
gerous^eather roll is produced. Such is the verti- 
cal repelling power of a high sea on a broad vessel, 
that it neutralizes or destroys the power of gravity, 
which, in a narrow vessel, would act on the pendulum 
principle to keep the deck parallel with the horizon. 
A narrow vessel has less weather roll than that of 

a broad ve^ssel, from three causes; firstly, her center 
oi weight is proportionally more depressed below the 
center of rolling motion; secondly, the surface, or 
center of lateral resistance, being pi oportionally be- 
low the center of rolling motion, retards the weather 
roll on the sliding heel principle; and thirdly, the 
force of the wind has greater power on the masts to 
check the weather roll. Two vesi^els of the same 
capacity, one to be three times the breadth for her 
length, the other vessel to be six times her breadth, 
it is obvious that the center of displacement would 
be lower in the narrow vessel than that of the broad 
vessd. A broad ship not merely acquires a greater 
degree of rolling modon, but also a greater degree 
of pitching motion, than a narrow ship ; firstly, be- 
cause the center of pitching motion continue shigher; 
and secondly, her extremes are shorten 

Stability is obtained, as the base of support is ex- 
panded. The Calcutta dingy, for instance, from her 
platter form, obtains stability as she is depressed into 
the water, by expanding her base of support, even 
though the weight be placed on deck, viz : the deck 
full of passengers. 
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Stability increases as the vertical eflfort of the 

water increases at the extremes of the base of sup- 
port^ for instance, the wedge shaped or triangular 
model has least stability — because, firstly, the base 
of support is contracted at its center of displacement; 
and secondly, because the extremes we not water 
borne ; whereas, let the same model be divided lon- 
gitudinally, and be transposed to represent the dou* 
ble canoe, when not only the base of support will be 
expanded at the center of displacement, but the ver- 
tical effort of the water is increased at the extremes 
of the base of support. 

Stability is also increased in proportion as the cen- 
ter of lateral resistance is depressed below (he cen- 
ter of rolling motion, by means of lalse or sliding 
fceels, the dead wood and gripe. 

Being taught by experience in the brig Bucephalus, 
which had a great rise of floor> that the lorm of the 
floor did not govern velocity, I built an experimental 
schooner called the Original,^' on the double canoe 
ar fallen floor prmciple, length 45 teet, breadth 9 feet, 
depth forward 6 feet, after 6 feet, to sail 3 feet by 
the stern. She proved to be a fast saiUng fine sea 
boat ; she traded during the S. W. monsoon between 
Rangoon and Teaasserim Provinces for several years. 

I made two fir models, of the same weight and 
proportion, five times the breadth for length. They 
both sustained the same weight on deck. I then 
removed the keel, and hollowed out the bottom, to re- 
present the double-canoe of one model, when it tken 



Digitized by Google 



BUOYAirCT AirJ> CAPACIT7. 9& 

sustained fifty per cent, more weight before it upset* 

It of course had less buoyancy. 

Length seems to be unlimited i that is, so long as 
the vessel has suflScient stability for the seamen to 
walk the deck to take in the sail, while the vessel is 
under a heavy press of canvas ; consequendy it is im- 
portant to ascertaia the form of greatest stability with 
the least breadth* 

And as a vessel of the least specific weight, or 
which is composed of the lightest materials, is the 
most buoyant; and since even a tender vessel can be 

made stiff without detriment to velocity, by adding a 
temporary planking of the requisite breadth to the 
fore body, a few feet below the light water mark, to 
a few feet above the load water mark, commencing 
at the bow, and terminating at mklships; it follows 
hence, that stability, velocity, and buoyancy, can be 
united in the same vessel 

ObsetvaHonSf fyc. on Buoyancy and CkipacUy. 

The drcle is the form of a solid of the^reatesi 

capacity, but it has no velocity. If, for instance, the 
sides of a tube or the sides of a leather bucket be 
collapsed, their capacity and buoyancy are diminished* 
An empty cask has buoyancy, but no stability ; 
whereas a half round spar, possessing the same sped- 

fic gravity as water, has stability, but no buoyancy. 

A ship made of hr is more buoy^ant than one made 
of oak 9 and, every thing else being the same, the fir 
vessel will strain and labor much less in a gale than 
a vessel built of heavier wood. 
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In a sea way, a very buoyant vessel is subject to 

great motion irom the centrifugal force of each wave 
or sea ; witness the difference between a light or load- 
ed masoolah boat in the Madras surf. Again, conceive 
a catamaran to have a quantity of ballast fixed to its 
bottom, or under side ; nevertheless it would be in 
danger of being upset by the centrifugal force of the 
surf or sea in certain positions. On the other hand, 
let the same ballast be fixed to the side of the cata- 
maran, so that the catamaran shall swim on its edge 
instead of its flat; in this position the force of the 
earth's gravity would predominate to keep the upper 
edge parallel with the horizon, because its center of 
weight is below the center of displacement, which 
again is considerably further beneath the surface than 
was the center of displacement while it floated on its 
broad surface. A buoyant empty case, three feet 
square, will have its center of weight at the center of 
the case, whereas it may not draw three inches of 
water when afloat ; in which event the center of dis- 
placement would be but one inch below the surface^ 
whereas the center of weight of the case would be 
sixteen inches above the water's surface; never* 
thelcbs, the empty case would sustain nearly, the 
same weight before it upset, as a similar floating bo- 
dy ot the same specific gravity with water. A buoy- 
ant boat built for the Calcutta pilot5», was found to 
have too much motion, which retarded pulling in a 
seaway. 

The iron pilot brig Fame in a cross sea rolls deeper 
in her weather rolls than the other pilot vesseb 
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which is to be attributed to her buoyancy. A buoy- 

ant vessel, to avoid top hamper uud mstability, should 
be built proportionally shallow. 

Remarks, Sfc. on the Form of a Vessel best adapted 

for Velocity, 

It was demonstrated in the second chapter that 
a vessel whose center of displacement was farthest 
removed from the stem, (every thmg else being the 
same,) would, with the same propelling power, obtain 
the greatest velocity ; that is, the vessel which has 
the longest run will sail thu fastest. All water lines 
should be segments of circles ; Istly, to reconcile 
buoyancy and capacity with velocity; and 2ndly, in 
<H*der to give to the water lines the same continuous 
angle throughout. 

Such is the power of resistance, thai an iron ball 
falling through the air acquires a given rate of velo- 
city, when its accelerative force is overcome by the 
void generated by its passage through the air. On tlie 
same principle, a vessel having a concave run, would, 
on being propelled through the water, generate a 
vortex sooner than a simiiai* vessel with a straight or 
convex run. 

Every vessel possesses a certain degree of veloci- 
ty^ and many of them can obtain their utmost speed 
in smooth water under their skysails. Many fine 
built ships sail equally fast under their jury masts, as 
when they are properly masted. 

The rudder may be considered the uidex of velo- 
city ; for in pcoportion as the eddy water or vacuum 
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Increases about the stern, the power of the rudder 

diminishes, untii it ceases to have the power to steer 
the vessel, save within three oi four points each way ; 
licnce arises the inability and the danger to scud in 
a strong gale, even when it is favorable. 

The motion arising from pitching, is the principal 
impediment to velocity— 

Because, 1st. By the run and after body being 
suddenly raised out of the water, a vacuum is created. 

2ndly. By pitching, a greater quantity of water 
opposes the advance of the vessel ; and, 

3rdly. By the pitch, 'scend, or lurch, the direction 
of the vessel's course is altered, while the effect of 
the wind on the sails is thereby diminished. 

The principal cause of the extraordinary motion in 
vessels consists — 

1st. In the formation of their bottoms : witness the 
boats in the river Hooghly, particularly the bhur, 
paunceway, and dingey, which, from being water 
borne in midships only, are set in motion by the least 
ripple or agitation of the water, or by the least weight 
kdd suddenly on either extreme ; whereas the Bur- 
man canoes, from being water-borne forward and aft, 
will sustain a large gun on the bow, and not acquire 
one twentieth of the motion, in the-same sea, which 
the dingey, paunceway, or bhur would have had 
2dly, from proportionally greater breadth; and, 
Srdly, in the position of the center of weight or 
gravity. Let two vessels, for example, of the same 
size and construction, be laden, one of them to have 
the center of weight or gravity placed some distance 
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abalt the midships, the other with the center of weight 
the same distance before the midships; propel them at 
the same rate against a head sea, and it will be seen^ 
that the one whose center of gravity was farthest for« 

ward, opposes the greatest resistance to the upward 
pressure of the l^ad sea, and therefore is less moved 
or lifted than the one whose center of weight was 
farther aft. Hence it follows, that vessels intended 
to have velocity should be formedi— » 
1st. With a long run* 

2dly. Should be made water borne as much as 
possihto, particularly the after body ; and, 

3dly. Should have the center of weight carried 
well forward. 

4tbly. Have the main frame of the form of greatest 
stabihty with least breadth* 

If it were not notorious, that length gives velocity, 
I would refer to the flying proa ; but more particularly 
to the inhabitants of Rangoon, who, on being asked 
how many days a canoe will reach Ava from Ran- 
goon, inform you, that if the canoe is four cubits 
broad, a month will be required ; if three cubits, then 
10 days. I scarcely need observe, these dimensions 
refer to canoes of the same length. Canoes, how- 
ever, require but little stability, from their not using 
sails, particularly on a wind. 

Since, therefore, that vessel which is most water 
borne, and having her centre of weight at the same 
time most forward^ will acquire the least motion in a 
seaway, and since the vessel with the least motion 
and with the longest run will obtain the greatebi veio- 

M* 
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city, beiug propelled iu a seaway by the same power, 
it is hence manifest, that without detriment to velo- 
city, additional breadth may be given at the area of 
flotation, at the lore and main body of a full built ves- 
sel, when addilioxial stability or buoyancy is required. 

Remarks, on the Run and Stern. 

The piiiicipal point iu ihc lormation of the run is, 
to steer weU scudding before a strong gale, which is 
done by forming the vessel to have a long run, and 
to sail by the stern. 

In proportion as the after body is water borne, the' 
tendency to 'send aft is diminished; therefore the af- 
ter body should be rendered water borne as much 
as possible ; this is done by the run being formed of 
convex, instead of hollow water lines. 

All recent experiments in steamers demonstrate 
that additional length of run, all rise being the same, 
gives speed ; an argument elucidating the necessity 
of knowing the form of greatest stability, with the 
least breadth in order to work out a theory of design 
by force of practice. A machine may be perfect, 
and yet the machinist be ignorant of the hidden 
theory. On the other hand, the skilful artist, or 
practical astronomer, knows what art ought to borrow 
from science ; whereas the naval theorist, the late 
surveyor of the navy, caused both art and science 
to retrogiaJc by an increase of breadth to shorten 
the run. Mean while, as our stationary state of 
ignorance in regard to the elements of design, arises 
from the nation having deprived our practical seamen 



Digitized by Goo^^Ic 



THE jaUN AND STERN. 101 

of.the agency of mental freedom, by treating jthetu 
as state galley slaves, this consideration is sufScient 
reason to advocate the coauiicnccmcnt of a system 
of discovery, which should begin at the beginning. 
The immersed part of the after body being of a coni- 
cal form, ot which the midship section is the base, 
and the length^of the run the height, consequently 
by contracting the base, or breadth of the vessel, or 
by lengthenmg the after body, the angle of the cone 
is diminished. A long run accelerates velocity, and 
improves steerage, to admit of a small rudder. 

Vessels- intended for smooth water can have low 
broad transoms, for better accommodation or greater 
stability ; but in a sea way the transom must be high 
to allow the stem *scending, thereby to facilitate the 
bow to rise over the head sea. It is the low broad 
transoms of the schooners belonging to the Maulmain 
flotilla which renders them unsafe sea boats ia a sea 
way. The sea strikes a low counter with a violent 
alarming shock. . 

A raking stern-port admits of uniting low broad 
quarters to a high transom, and it offers a better sur- 
face to prevent being pooped while scudding before 
a high following sea* The after rising line should 
govern the rake of the stem timbers, to which line 
they are a finish. Perhaps the angle at the quarter 
thnbers, from the load water line to the lower height 
of breadth or bend line, should not be less than 20 
degrees with the horizon. A raking stern gives it a 
lively and hght appearance, resembling a water fowl 
about to take to its wings. A ship resembles in some 
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degree a sensitive plant, inasmuch as seamen, while 
below, know when the vessel is overpressed with 
canvas. A thing, 

' -' By ewth attneted, and by «Mrep«tled«" 
" Whtcb walks the mtonlilw athlof of Uiii, " 

and which void — an immaterial nothing, of her 
own creation — can retard or accelerate her speed. 

The prostrate practical sailors by force of conveu- 
tioD, were taught to look up with awe and reverence 
to their oppressors, as men possessing superior nau* 
tical attainments. Perhaps the difficulty to grapple 
with the fugitive elements oi ship building so as to 
determine the right beginning or right direction to 
make the researches, may have fortified or hedged in 
that dehision with other insurmountable difficulties ; 
nevertheless, paradoxical as it may seem to the 
reader, the great stumbling block ia the way of work- 
ing out the elements of naval design is that mental 
incubus, JYiival Despotism^ together with the union 
of church and state, which inculcate passive obedi- 
ence to the existing state of thmgs, instead of passive 
resistance to certain bugbears that impede the ad- 
vancement of intelligence and developement of our 
naval resources; which also impede the discovery of 
naval scientific principles, of which the custom of 
impressment is an instance. 

From a consideration of the elements evolved in 
resistance, and of the warping influence on the result 
of experiments arising from imperfect machmes, or 
unpractised experimenters, it would abnost seem 
that the experimental vessels ought to be themselves 
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based or made on a sound theory, before the elements 
of design can be worked out by practice, to enable 
the designer to supply the builder with a scientific 

design. 

None but the rich and powerful can pretend to 
test a course of experimental vessels. The amateur 
sailor accustomed to smooth water prefers a broad 
ship because she is stiff; yet a blockading squadron 
of broad shipis might place the stale in jeopardy, if 
caught'on an enemy's coast in a violent gale. To 
be ignorant of the laws of resistance is to be ignorant 
of the laws of nature, and when to this we add that 
the experimental vessels are of various forms and pro-* 
portions, which again require that different modes 
and rules be applied to them, is it therefore to be 
wondered at, that our experimenters or amateur sea- 
men should fail to work out a sound theory of design? 

Remarks on the Forinatmi of the Bow. 

1 he principal points to be attended to in the for- 
mation of the bow are, — 

1st To diverge and divide the opposing water with 
the least difficulty. 

2dly. To assist the vessel to rise buoyantly over 
the sea ; and, 

Sdly. To prevent plunging into the sea. 

4thly. Weatherliness. A mking bow has several 
practical advantages ; for mstance, it protects a bold 
gripe from the chain cable; again, a large gripe facili- 
tates weaiherlyness, and a weatherly disposition 
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diminishes the direct resistance of the water on the 

depressed or lee bow. 

The experimeats of the Chevalier de Baut go far 
to shew, that the formation of the head of a vessel is 
of less importance in overcoming the vis inertue of 
the water than it has been considered heretofore* 
He found, "by an instrument consisting of a square 
" brass plate, pierced with a great number oi holes, 
^ and fixed in iront of a shallow hot exposed to a 

stream of water, the remarkable circumstance, that 
^ in great velocities the holes at the very border, ^d 
** even to a small distance from it^ not only sustained 

no pressure, but even gave out water." 

A long bow necessarily contracts the length of the 
floor, and length of the run, and by lengthening the 
overhang of the fore body, increases the dispositioii 
to pitch. 

A very bluff, or upright bow, in its passage through 
the water, raises a mound of lyater or small sea be-* 
• fore it, by which the resistance of the water is in- 
creased m the manner shewn by M. de Baut's ex- 
periments; for "when the box with the brass plate 
in front of it was not wholly immersed, there was al- 
ways a considerable accumulation of water against 
the front of the box, and a depression befamd it.* 
Besides, a bow too full below meets with uicieased 
resistance, because the pressure of the water in- 
creases in proportion to the depth : on this principle, 
^ a leak 16 feet under water will admit sixteen tones 
as much as a leak at the surface." For the same 
reason^ the lowest inunersed half of the ship meets 
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mdi ooDsidenibly more resistance tbaii the half near 

the surface. 

A raiddting full bow, not only admits the fore body 
to be considerably water borne, but likewise allows 
the center of weight being cmried forward: then by 
the bow raking forward 20 to 30 degrees^ at the 
same time to flare or flaunch out from the light water 
mark to the gunwale, the opposing water, by reeeiv* 
ing the greatest dimgency, would be divided with 
the least difficulty, while the rake of the bow would 
give it a tendeney to rise over the sea, and the flare 
or flaunch out would prevent the bow from being 
plunged deeply mto the sea. 1^ form of a bow 
assimilates in a great degree to that of a grab ; and 
the grabs (particularly the grab Nancy) are spme of 
the £uitest aailmg vessds in India. 

A steamer from not being bO mnch pressed on her 
side, as that of a sailing; vessel, can have a proper* 
timialiy fttU or buoyant bow, at the bend line upwards^ 
ttian that of a sailing vessel 

^ Captain Hutchinson, m die year 1746, was in a 
middling full built ship, called the Pearl, that was 
** taken in light wind by a squadron of sharp Toulon 
^ built ships; but afterwards, when it came to blow 
** so strong as to put us under close reefed tops^s 
upon a wmd, our vessel could be the headmost and 
^ weathennost shipiOf their fleet I had afterward,*' 
says Capt H. ^ the command of a very extraor- 
*^ dinary sharp slight ship, built at Malta, with vmy 
^ small scantlings of limber and plank, long, low, and 
«< narrow, being only twenty-seven fiset beam toeightjr 

N 
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^ eight feet keel, with shelving, shallow, sharp, main 

" body, low buttocks for a cruizing ship, which pur- 
^ pose she answered well in light winds, fine weath- 
^ er, and smooth water. In chasing large, with a 
little wind and a head swell, we have steered right 
up the chase^ when all their endeavours could not 
keep their ship's head to the swell, but lay broad* 
** side to it. A small pressure of wind and sail would 
put this shell of a ship to ber utmost speed: so.tbat 
•* we never desired the wind to blow with a greater 
** velocity than about 10 miles an hour." But in 
tacking, when it blowed so fresh that we could just 
carry whole topsails, we were obliged to haul up 
our courses to make her sure in staying, otherwise 
she would get such sternway before she brought 
^ the wind ahead, as prevented her from staying. 
** This ship was so weak, that in bad weather, when 

the waves ran high, we could hardly keep her to** . 
^ getber; and in chasing to windward at such times^ 
she used to plunge her over sharp bow so deep 
" into the waves, as to oblige us to shorten sail, and 
add bailing to pumping, to save her from sinking. 
It is the facts which observant seamen of Captain 
H's stamp has recorded that assist the practical geni* 
us to discover the elements of design, or to elucidate 
them after they are discovered, much more than that 
of the elaborate mathematical calculations of the 
learned pedagogue or mere copyists, and hence the 
Talue of nautical owners, and the value of giving to a 
particular class of long ships a long run in practice. 
It may be conceived that had our impressed seamea 
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had the full value of their labour after b^iDg impress* 
edy many South Sea whalers would have been owned 

by them, to assist science and genius to work out the 
elements of design by means of their recorded ex-* 

peiiments* 

By the bow being proportionably short, it admits 
of the floor and the run being proportionably long^ 
qualities absolutely necessary to produce velocity. 
By a long floor, I mean a lengtheaed horizontal line 
of bearing about the floor heads. 

The entrance of th^ how sliould be similar to the 
life-boat built by Mr. Qreathead, but not so fine. 
The stem to have about half the rake of the stem of 
a grab. The sweep tor the bow at the load water line 
should be that recommended by Capt. Hutchinson, 
namely, half the three fourths of the main breadth^ 
The upper sweep, or sweep of the gunwale, should 
be a semicircle from half the main breadth; then, by 
reconciling the load water sweep with the sweep of 
the gunwale with some concavity, it would give the 
necessary flare aloft. A bow formed as above, ap- 
pears to me well adapted to divide the opposing 
water, raise the vessel over the sea, and to prevent 
her from plunging deep into a head sea. 

With regard to the form best ad^ted to go 
smoothly, little icimins to be said, it being evident, 
that the vessel which possesses the greatest horizontal 
line of bearings, or being equally water borne for- 
ward and aft, will have the least motion, and there- 
fore pass through the water with the least pitching mo- 
tion. Some attention, however, is necessary in the 
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distribution of weight or cargo : aire must be takea 
not* to carry dead weight into either extreme, as 

l»eitber of them are water borne. If the aft jr hoi]yy 
forexaiDple, wei^ cut off at the commettcemeDt ot 
the run, it would swim several feet deeper than the 
main body. The sanie wouki happen, but in a lesa 
degree^ with the fore body, were it cut off at the ter- 
mination of the entrance^ or by the fore cfaanneL 

Remarks 8fc, on the reqvasite Strength for a good 

S^Boat. 

Without reference to Ae precednig reunrits, k » 

obvious, that every additional weijB^ht in a vessel^ 
whether it arises from large or heavy scantUDg, extra 
bstenings, sleepers in the afterhddy &g. &c is detri- 
mental to buoyancy, to velocity^ and to the general 
sarety of die vessel. 

Owing to the extraordinary fastenings which are 
abeolutdy necessary to connect and support the db- 
proportionate parts of overbuilt burthensonie tessels, 
and of rendering others sufficiently strong to take 
the ground, from long practice, diip4>ialder8 have ac- 

qiiired the habit of giving unnecessary strength and 
weight to the hner class vessels. To be convinced 
of this, we need only examine the many old crazy 
vessels that have encountered the heaviest gales, 
whidi, on being broken up^ excite our astonishnieat 
that they had held so ](mg together ; or to examine 
the many slender built privateers, smugglers, &lc^ 
that navigate in the wovst seas, and weather Iridi 
the greatest safety. 
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It 18. notorious that the masooia boats oa the coast 
of CkHromandel owe their safety and their velocity to 
their buoyancy and pliability; while it is evident, that 
all vessds sail worse by being immoreably bound 
with extra fastening, &c. &c. The superior sailing 
quality of the iSea Witch is in part to be attributed 
to her ptiabiUty on tbe roasoola boat principle ; their 
bottom bend with the wave. 

in a sea way, the water frequently leaves the after 
body entirely ; in which case the whole weight of 
the after body is supported by the main body ; from 
this cause the butts between tbe main and after bo- 
dy invariaUy complain first* lieuce the advantage 
of long and narrow planks in the top sides and 
bends. 

The round stern introduced into the navy by Sir 
Robert Sepping, is an invaluable improvement in 
ship-building. In the first place, a ship being talten 
abadc in a lu^vy sea, is in no danger of going down 
stem foremost, which square stern ships are very 
liable to« 2dly — the round stern facilitates^ convex 
water lines being given to the run instead of concave* 
3tlly — it dispenses with a proper tion of dead wood, 
lashioii pieces, Slc 4thly — ^it admits of the whole 

scantling being reiiuced about the bteni; and 5tli]y, 
giving additional beahngs and support to the after 
body. These are some of the advantages of a round 
stern. The additional expence is the great draw- 
badL in this economical and competition age to the 
cii'culai' stern. 
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A well lormed vessel does not require half the size 
of scantling as the burtliensome overbuilt vessels re- 
quire. 

In 1823, 1 was in a well-formed native brig, in the 
Bay of Bengal, laden with 4000 bags of rice, equal 
to 300 tons ; and her linibers and beams were only 
6 by 4 and 3 inches^ and her planks were kom 2 to 
1} inches thick. We experienced a fresh breeze for 
several days, when I was delighted with her hveliness 
and buoyancy. This vessel however was not in- 
tended to beat against the monsooiu 

Long planks well fiaistened in the top sides, and in 
the upper deck, add coasiderably to the strength of 
a ship* 
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CHAPTER IV, 

QBSERVATIONS ON THE EVOLUTION, OF VESSELS. 



On the Form best adapled to hold a good fViiui, ami 

to sail fast by the Wmd. 

A ship in a sea way sailing close by the wind 
loses more than half her speed ; whereas in smooth 
water she loses about one eighth her speed. 

As the pressure of the water increases in propor- 
tion to the distance from the surface, it follows, the 
more water a vessel draws, or the more she is de- 
pressed into the water, the greater will be the resis- 
tance. Wherefore,— 

1st. The lower the center of lateral resistance is 
situated, or the greater the superfices of the keel or 
gripe, the less will be the lee way or drift. And, 

2dly. The lower the center of displacement is sit- 
uated, the less will be her direct velocity in smooth 
water, and the less will be her pitching motion in a 
sea way. 

A vessel formed to sail by the stern, will sail fast- 
er, hold a better wind, and work better in a sea 
way, than a similar vessel formed to sail on an even 
teel, for the following reasons : — 

1st Because from her center of displacement be- 
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log higher, consequent ot her greater breadth and 
greater weight in the forebody, she meets less head 
resistance, and acquire.s less motion, and therefore 
obtains greater velocity. 

2dly. From her center of lateral resistance being 
lower, she makes less leeway or drift; and, 

3dly. From her center of rotatory motion being 
farthest aft, she works better, as wUl be explained 
hereafter. 

The Virginia pilot boats, the Irish hookers, and 
similar vessels, formed to sail considerably by the 
stem, are capable of fetching in, even to windward ^ 
of the place at which they looked when the tack was 
first commenced. This arises from the lesser quan-* 
tity of water that opposes the weather bow and fore 
body, whereby the natural disposition of the vessel to 
luff to windward is facilitated ; so that, at each 'aend 
and pitch, the fore body is enabled to fail to wind* 
M'ard of the place from whence it rose^ 

This quality is evidenced m the fine formed grabs. 

A vessel being trimmed by the head, requires con- 
siderable weather helm to keep her out of the wind, 
when sailing with the wind a-beam, or close hauled; 
this is owuig to the center of lateral resistance or 
rotatory motion being removed forward, whereby the 
impulsion of the wind on the hull, sails, and masts, 
is so far increased as to act npon the after body of 
the vessel, similar to a weathercock. 

A tender, crank vessel, sailing with the wind 
a-beam, or clo hauled, equally requires considera- 
ble weather helm to keep her out of the wind. This 
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•ansesy — l&t, Irom the increased resistance of the 
water on the depressed or lee bow^ while the resist- 
ance is diminished in an equal d^r^ on the weather 
bow: and, 2diy» by the inclination or heel of the sbip^ 

the center of direct impulbioii of llie wind on the sails 
Of direct attraction before the sails is carried to lee- 
ward, by which means it has the greater effect to 
ibrce the vessel up into the wind. 

For these reasons, on the near approach of a sqnaU, 
or as the breeze freshens, the officer of the deck in- 
stincdvely orders the helm to be put a*weather, to 
keep the ship from flying up into the wind. 

A large rudder placed at a gnsat angle, ccmsidera- 
hij retards the velocity of a vessel. 

And since additional breadth at the fore body 
i^ould produce additional stabihty, aifd keep the cen- 
ter of weight more forward, and center of displace* 
ment nearer the surface ; and as the center of lateral 
^resistance is lowered m proportion as the after body ^ 
is allowed to descend into the water, it follows ihaL 
a vessel, to sail fast by the wind, and to hold a good 
wind in a sea-way, should be formed to sail con- 
-siderabiy by the stern, haying a bold gripe to coun- 
terbalance the fine run. 

Observations an the Farm best adopted far Tacking 

ill a Sea way. 

The bow sea is the principal obstacle to a vessel 
•coifttng about in stays. So great is the power of the 
Jftow sea, that a vessel saiTmg with the sea on her lee 
i^ow, b irequentiy forced about against her helm. 
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Since most vessels sailbg by the wind require 

weather helm to keep them full, it is obvious, on the 
helm being put a-lee, at the same time triniming the 
sails, the ship readily comes head to wind; and if the 
• vessel holds her headway while in stays, or until the 
sea takes the lee bow, in that case the power oi the 
rudder will bring the. ship about. But when the 
headway ceases, it is then the office ol the head sails 
to bring the ship about, because the power of the rud- 
der ceases with the headway, (and remains power- 
less until the vessel obtains stern way.) Therefore 
the farther the center of lateral resistance or rotatory 
motion is removed aft, the greater will be the power 
of the head sails, when aback, to bring the vessd 
about; or the farther the foremast is removed forward, 
the head sails 'net with greater power on the fore 
body to force or turn the ship's head over the sea» 
It is in this position ^hat the concave bow and deep 
forebody offer the greatest resistance to the bow sea, 
to prevent the ship coming about in^ liead sea. 

I have ii equently trimmed a boat wlien sailing, so 
that she sailed by the wmd, and tacked, without the 
use of the nidder; this was done in the following 
manner: When the boat was to be put about, two 
or more men were sent close forward, by which means 
the after body was raised out ol the water, whereby 
the wind acted on the after body with increased 
power to bring the boat's head to wind. When the 
boat was head to wind, then the men instantly shifted 
to the stern of the boat. Thus the center of rotatory 
motion is cairied aft* The fore body is at the same 
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lime raised out of the water ; by which means the 
sails aback have increased power to box, or force the 
boar on the other tack. 

Hence it follows (every thing else being the same,) 
the vessel best adapted to tack in a sea way, is that 
which has the center of rotatory motion well aft, — the 
Irish hooker, for instance. A bold gripe adds to a 
vessePs weatherlmess, and it acts with leverage power 
from its distance from the center of rotatory motion, 
to prevent the vessel swinging off in stays. 

Remai'ks on Sleervig well, fyc, 

A vessel that sails fast, must steer well. The rud- 
der has power in proportion to its depth in the water 
that is, according to its approximation to the center 
of rotatory motion. Captain Schank justly remarks: 
that vessels with sliding keels wanting to veer, are 
to heave up the fore keel, and heave down the af- 
^ ter keel; and if it be requisite to veer very quickly, 
** the main keel should be hove up also ; vessels will 
^ then turn or come round as if upon a pivot, the 
^ rudder being used at the same time as in common 
** cases." The reason of this is plain ; for by the 
fore and main keels being up, the center of rotatory 
motion is removed aft, which gives liberty to the fore 
body to yield prompdy to the rudder ; and as the 
rudder obtains power in proportion to its depth, it 
follows, that a vessel, to steer and veer well, should 
he formed to have her center of rotatory motion well 
aft, that is, be formed to sail by the stem. 
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Memarks m the neeessarjf Properties for a Ve^isel ta 
haoe^ to scud in a heavy Qale and temp$$tuau$ Sia 

with ilie greatest Sc^ei^ 

A vessel, to scud witb safety, must steer weli, aad 

rise promptly to the following sea. 

A vessel not beiog sufficiency buoyant in ber after 
body, is in daDg.er of being pooped, or of having her 
dead lights stove in by every sea ; and a vessel that 
does not steer wdl^ b in danger o£ broaching to, or 
in being brought by the lee. 

The after body obtains buoyancy in proportion as 
the centre of weight is removed forward. If, for ex- 
ample, the centre of weight was two thirds from the 
stern, the after body would be more buoyant, and 
rise more proaiptly to the following sea. Because,, 
in that case, the aiter body presents a lever, as it 
were, to be acted upon by the upwand pressure of 
the sea. A short ship, that is, a proportionally broad 
ship, is impelled before a foUowiag sea witk a velo- 
city which endangers her broacliiiig to, more so than 
a long ship* 

**The worst consequence,*' (observes Captain 
Schank, in his remarks on sliding keels,) " of a diffi- 

culty in steering, is what is to be feared has too fie- 
« quently happened, though rarely heard of, and that 

is, the ship's broaching ta This, though sometunes 

the consequence of a wild or careless steerage, is 
" more frequently occasioned by strong gales aad 

tempestuous sea& Thus, for instance, a sfatp scud-- 
•* ding before the wind, or quartering, having little 
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^ sail set, and that low, such as a reefed foresail, when 
*^ between two seas, is almost becalmed, and there* 
" fore loses her way ; the oext or following sea raises 
** her stem, her bow inclines downwards, the cutwa- 
** (er having a different direction from the intended 
" course. The stern by this is lifted up so high that 
the rudder has little or no power, it being almost 
out of the water« In this situation, the ship pressed 
on her /lee bow, by the water hamg got on the 
weather quarter, and the ship on the top of the sea, 
she flies with such violence as to bring her head 
round ; and then lying on the broadside, she plunges 
** with the greatest velocity into a high or raging sea» 
*^ the water breaks into her, washing and carrying 
away every tiling oif the decks, frequently some of 
*^ the crew ; and it is^ to be feared that by such acci- 
^ dents, vessels themselves go to the bottom, and 
^ are no more heard of. Now there is nothing more 
clear and certain^ than that sliding keels counteract 
** these dreadful effects. 

To prevent the dreadful accident of the vessel'^ 
broaching to, no more heed be done, than to heave 
" the main and fore keels up, and let down as much 
^ as is thought necessary of the after keel ; and if 
*' enough of it is down, it is impossible that any ship 
^ can meet with lhi& 

Wherefore, a vessel, to scud with safety, should 
be formed to have her center of weight well forward 
to give buoyancy to the after body ; and to have the 
center of lateral resistance or rotatory motion well 
aft, to give addidonal power to the rudder, and to pre* 
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vent tbe vessel from broaching ta Scuddiag la a 
gale the whole rudder is occabtonlly almost out of the 
water, 

A vessel with her center of weight or displace* 

ment nearest the stern, that is, a fulI-built vessel, 
when laden, cannot exceed eight knots; and even 
then, the eddy water occasioned by the vacuum so 
i'ar diminishes the power of the rudder, as to oblige 
the vessel frequently to heave to, in order to avoid 
the danger of broaching to. In the ship Triton, I 
experienced a very heavy gale near the Western 
Islands. We made three attempts to scud; and 
while scudding, the foresail lifted on both sides alter- 
nately, before she would answer the helm ; and but 
that the ship was buoyant, tender, and lofty, the sea 
must inevitably have broken on board ; whereas a 
vessel whose center of displacement is farthest for- 
ward, thai is, having a long and deep run, will sail 
at the rate of 12 to 16 miles per hour; consequently 
she can make fine weather, and even make her pas- 
sage, when a full built ship is obliged to heave to. 

Remcu ks on the ProperHes^ and on ike Form of d 
Vessel^ best adapted to heave to in a vioknt Gale^ 

with the greatest Safety. 

A vessel to be sale when hove to in a violent gale, 
must have buoyancy, stability, and steerage way. 

Buoyancy, to rise easily over the sea : 

Stability, to enable her to carry sail: 

And steerage way, to admit the vessel to receive 
the shock of the sea at the best point, from which 
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she would receive the least laborsome motion, and to 
prevent her iioin coming head to sea, or from falling 
off into the hollow of the sea. 

Without buoyancy, the vessel is in danger of every 
sea breaking on board. 

Without stability, she will lay over on her beam 
ends unmanageable ; and with too much stability she 
cannot heave to from danger of foundering through 
violent rolling. 

And without steerage way, the vessel may come 
up to the sea, and thereby damage or pitch away the 
masts, or will iaii oii into the hollow of the sea, where 
she is in great danger of every sea rolling on board. 

When a ship lays to without straining, or shipping 
sea^y then it is proverbial among seamen to commend 
the vessel for having how'd the sea.'' 

The least laborsome motion that a vessel can have 
when hove to, is that which equally partakes of the 
pitch or rather <scend and roll ; and this motion is 
given to the vessel when the sea strikes her about 
46 degrees before the beam, or broad on the bow« 
It is in this position when the high tiiuisoin is found 
to contribute to the safe sea boat quality. 

By the extreme breadth being well forward, the 
base of the approaching bow sea will then have ad- 
ditional power to incline the ship promptly, and 
thereby lacilitate her rising buoyantly over the sea. 

By the center of weight being well forward, the 
fore body will oppose increased resistance toth^ 
shock of the bow sea, by which means a vessel hove 
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to is less liable to be thrown off into the faoUow of 

ihe sea, and which a bold gripe assiists to prevent 

The advantage in having steerage way when hove 
to, to allow of the vessel to receive the shock of the 
sea on the bow, is too obvious to need iarther iHus- 
tration. 

The leeway or drift is pi evented, in proportion to the 
depth at which the center of lateral resistance is sit- 
■nated : and since this center descends in proportion 
as the after body is immersed in the water, it follows 
the form best adapted to heave to with the greatest 
siifety, is that which has its extreme breadth well 
tbrwardi and (every thing ^se beuig the same) which 
draws the greatest quantity of water aft. 

Observaiions m ihe PeaUionwtd Motkn oj ihe MasL 

Since the center of lateral impulsion of the wmd 

on the sail, hull, masts, <>lc. is opposed by the center 
of lateral resistance of the water, and since the action 
t)f the rudder to preserve an equilibrium between 
those centers considerably impedes the vessel's velo- 
city, it follows that the masts should be placed with 
reference to the center of latei al resistance. 

If a vessel could be formed to remain upright, sail- 
ing with a fresh breeze on her beam, or close hauled, 
or otherwise, so as to preve it the inciioation of the 
"vessel to fly up mto the wind ; in that case, the cen- 
ter of lateral impulsion of the wiad on the sails, 
"could be placed directly opposite to the center of 
iatefal resistance of the water ; but as this cannot be 
done, the center of impulsion must be, placed before 
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the center of resistance, to counteract that inclination* 
Vessels with the least stability, have the strongest 

inclination to luff up into the wind: consequently the 
center ot impulsion should be proportionably more 
fi:>rward ol the center ol resistance, in tender crank 
vessels, than in those possessing a greater degree of 
stability* 

When several minor causes operate in favor of 
one quality or property, the unscientihc experimenter 
is apt to attribute the effects to a wrong cause ; for 
instance, motion in the masts sometimes diminishes 
the propelling effect of the sails. This is demonstra- 
ted in a boat under sail, when the oars are also used ; 
as witnessed in the reed, or the tree yielding to the 
breeze, to diminish the force of the wind. Motion in 
the masts affects the angle of those yards the wea- 
ther braces whereof are fastened to the hull ol the 
ship to accelerate velocity. Motion in the masts caus- 
es the vessel to advance, on the same principle as 
the mere motion of a person in a small boat can 
impel the boat. Again, motion in the masts tends to 
make the vessel work, which facilitates velocity. 

Illustrative of the fact of how small an angle effects 
the accelerative force of a vessel; — two vessels, for 
instance, being ready for launching, with their launch- 
ing ways laid with the same angle, viz. one inch to 
a foot — one a heavy lofty vessel, the other a low 
slight vessel — it would be seen that the heavy lofty 
vessel would be launched with facility, while the low 
light ship would not launch unaided by exterior force, 
and this because the center of weight of the lolty 

J* 
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vessel would fell much farther beyond Ihe f>oiiit of • 

perpendicular line, erected from the ways, to pass 
through the center of weight, than that of the center 
ot weight of the low vessel. Reaction is equal to ac- 
tion. The difficulty lies in discriminating the state of 
the transition state; that is, when the agent acting 
becomes the agent acted on. Masts placed in the 
' extreme of the vessel will not only impart i^Ient mo^ 
tioa to the vessel, but will receive violent motion from 
the vessel's motion. Again, in sculling a boat, the oar 
in passing edge ways through the water meets Sttle 
resistance to regain the position at which power may 
be applied by the sculler* In this instance the water^ 
the sculler, and the oar, constitute the acting agent, 
and the boat the agent acted on, whereas, when the 
boat is propelled by the mere motion of a person, the 
man and boat is ihe agent acting, and the water the 
agent acted on. A boat's bead may be turned by a 
sudden move of the rudder, that is, by allowing the 
rudder of itself to regain the midship position, to 
repeat the operation, so that if several rudders be af* 
fixed along each side ut' a boat, say two at the after 
body, two at the main, and two at the fore body, when* 
by a sudden jerk of the rudders, assimilating, as it 
were, to the action of the fins of a fish, the boat would 
be propelled. 

The nearer the masts can be placed to the center 
of perpendicular motion, (without the sails oa on^ 
mast intercepting the wnid from the others,) the greats 
er will be the propelling effect of the sails, and tbe 
less the ma^ts ami vessd will labor and itraiik 
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A vessel formed to stay well, admits of her fore- 
mast being placed proportionably more aft, or nearer 
the center of perpendicular motioa : witness many of 
the brig privateers out of America. 

Masts that rake alt, give to the sails a lendency to 
raise, aad assist the vessel over the sea. To be con- 
nnced of this, we have only to call to mind, the effect 
of the wind on the boys' kite in the act of flying. 
Besides, by having a rake aft, the masts are less lia* 
ble to being pitched away. 

Long lower masts and short topmasts are far pre- 
ferable to short lower and long topmasts : 

1st. Because they can be rendered doubly more 
^e and secure from bemg carried sway. The diffi- 
culty and anxiety to secure a long topn^ast, while 
the vessel is laboring in a high cross sea, is known 
to every experienced seaman. 

2dly. Because long lower masts admit of lofty and 
large trysails being set ; which sails are preferable, 
for heaving to with, to either the main topsail, course, 
or staysails, in so far that they give the vessel steer- 
age way, and at the same time allow her to lay with- 
in live points of the wind and sea. Whereas, when 
hove to under thh close reefed main topsail, from 
not having steerage way, she comes up and falls off 
at pleasure* And when hove to under the foresail, 
#be lays nearly in the hollow of the sea, and under 
the staysails the vessel cannot be kept steady, from 
th^ being (oo low. Besides, a vessel hove to under 
trysails is in no danger of going down stern foremost, 
when taken aback. Withal they are much easier 
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taken in, and with less risk of splitting in a gate of 
wind, then either the topsail or foresail 

Andy 3dly. The long lower mast, by admitting a 
pole topmast and topgallant mast (in one spar) to 

reeve and field, the topmast caps, the heel of the top- 
gallant mast, and in many cases even the topmast 
crosstrees, could be dispensed with. The relief thus 
given to the masts by this reduction of weight from 
the mast head, may be accurately estimated by those 
seamen who have witnessed the relief alforded to 
the masts by sending down the topgallant yards in a 
cross jerking sea. 

Remarks on Vessels intended to luwigate in shallow 

fVaUr. 

It was seen, that a Vessel intended to work off a 

lee shore, and to sail fast by the wind, must be deep 
hi the water aft, and have a good gripe or entrance, 
to hold a good wind ; and it is manifest, that a vessel 
intended to navigate in shallow water, must have a 
flat floor, that is, a flat bottom, in order to draw the 
least water. 

Vessels with a ilat floor, similar to the bottom of 
the transit constructed by Capt (jower, are admira* 
bly adapted to navigate in shallow water. Auxihary 
means must be resorted to, however, to supply their 
want of depth, so as to increase the lateral resistance 
of the water, as well as to give the center of rotatory 
motion its proper position. This can be done by 
means of two or more additional keels or bilge-pieces, 
sliding keels, lee-boards, or a bold gripe. 
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These vessels may preserve the same form in 

every other respect, save their flat bottoms, as those 
vessels intended for velocity, and to work off a lee 
shore in a heavy sea. 

Riding at JInehor. 

A vessel that goes smoothly through the water, 

has sufficient buoyancy, sails fast, and steers well, 
must ride easy at anchor. 

Conclmion. 

In the preceding observations, it has been shown, — 

1st. That breadth, and likewise formation of the 
main frame, gives stability ; that stability from breadth 
facilitates velocity in smooth water, but destroys the 
safe sea boat qualities in a violent gale, and besides 
in a head sea it increases the pitchmg motion to ob- 
struct velocity. 

2dly. That convex water lines unite buoyancy 
with capacity. 

3dly. That velocity is produced in proportion as 
the run is lengthened, that is, preserving an even 

conical form, and the extremes being water borne. 

4thly. That depth, that is, tiie aiter body being 
deep in the water, enables the vessel to hold a good 
wind, to work, to scud, and to steer well, and pre- 
vents the rolling motion. And, 

5thly. That the nearer the center of displacement 
is to the surlace, the less will be the resistance of 
the water. 

Therefore, by carrying the extreme breadth well 
forward-— 
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1st. Admits of the run being made proportioiially 

long. 

2dly, Gives the least laboursome motion to a ves- 
sel hove to in a heavy gale, and iisicilitates her rising 
buoyantly over the sea. 

Sdly. Prevents the fore body being depressed into 
the water; at the same time it admits of the after body 
descending to its required depth. /\nd, 

4thly. Admits of the center of weight being car- 
ried forward. 

Hence it follows, that , vessels should be formed 
with their extreme breadth well forward* 

It was likewise demonstrated, — 

1st That in proportion as the centre of disphee- 
ment or gravity is removed forward, or from the istern 
of a vessel, (every thing else being the same,) the 
greater will be her velocity. 

2dly. That a vessel goes smoothly tliiough the 
water, that is, has the least pitching motion, in pro* 
portion as she is water borne, and as her center of 
weight is carried ibrward. 

8dly. That in the act of scudding, the after body 
obtains buoyancy, in proportion as the center of 
weight is removed from the stem. And, 

4thly. That a vessd hove to in a tempestuous sea, 
would be less hable to be thrown into the hollow oX the 
sea, in proportion as the center of weight is forward, 

to oppose and withstand ihc sli jck of the bow aea. 

Wherefore vessel^ should be formed to carry thcijr 
center of weight or gravity well iorwnrd 

It was also demonstated, — 
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1st. That a vessel^ to work weli^ ta hoUl a good 
"wind, to tacky veer» and to steer well, should draw 

considerahly more water abaft than forward. 

2dly. That when sailing by the wind» or hove to, 
in a heavy gale, a vessel iccuives less bow and head 
resistance, in proportion to the lesser quantity of 
water she draws forward. 

Hence it follows, that vessels should be formed to 
have their center of rotatory motion well aft. 

Thereiore the art of Marine Architecture consists 
m the proper disposition of the center of gravity and 
center of rotatory motion : and that that vessel is the 
most safe and perfect sea boat, which has the great- 
est distance between those two centers, (every thing 

else being the same ;) that is, u bo-^e center of gravi- 
ty is belbre the midships, at the same time having ^ 
her center of lateral resistance or rotatory niotkMi 
equally abaft the midship of the vessel. 

In 18S7, I built thfe bark Colonel Bnmey, of the 
following proportions and dimensions. This vessel 
has been in* several typhoons, and heavy gales of 
wind. The several experienced captains who com- 
manded her, have pronounced her to be a safe sea 
boat. She is very weatherly, and easy m a bead sea^r 
I believe that on her being tested by the true cri* 
ferion of yards of canvas to tonnage, but few vessels 
would beat her on any point of sailing. We were in 
company with the Cambrian Frigate, Commodore 
Chads, off Achen Head, for several hours. When the 
sea was on the beam the Cambrian beat us, but whea 
* we tacked to meet the head sea we beai her. 
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Length on deck. 

Moulded breadth, 



1 13 feet 

20 . 



Depth at main body^ 
do. after body, 



13 

15 « 



The roam body plan is one fourth the keel, or 20 feet. 



The floors at main body have 15 degrees rise, and 
are reconciled to the futtocks, or side timbers by a 
segment of which one fourth the breadth is the radias. 

She is formed to sail 3 feet by the stem. AU the 
water lines are convex, and segments of a cirde. 

She is built of teak with a solid bottom, but if a 
similar model was built of lighter^ and more pliable 
materials, all the qualities and properties would be 
improved. Or if a larger vessel of the same propor- 
tion and form were huilt of t^k, nevertheless the 
sailing qualities would be superior to that of the Colo- 
nel Burney, because her a tabihty would be improved. 

No individual can carry out a course of experi- 
mental vessels on a large scale, yet nothing but ac- 
tual practice can undeceive the deluded or convince 
a nation of its want of scientific naval knowledge 
aga'mst its will and prejudice. But in regard to my- 
self, ui addition to Umited pecunisu*y means to carry 
out a course of experiments, my political sentiments 
caused my expulsion from Rangoon where I bad the 
appliances and means by which I might have carried 
out other experinxents on a small scale. The nex^ • 



The fore body plan. 



20 

40 « 



After body plan, 
The stem rakes. 
Stem post rakes. 



45 degrees. 
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best thing is to assist the amateur designer with the 

following outline, wherewith to rouc^h draft a block 
model, composed of six, or more pieces of plank, so 
as to embody their peculiar ideas into a tangible form 
for the beoefit of naval science. 

My son, who commanded the Colonel Bumey for 
several years, who last year built the schooner Thane 
at Rangoon, for a timber tiader, of similar proper:* 
tions of length • to breadth, and depth and form of 
floor as the Colonel Burney, but with p longer main 
body, 

viz : Main body, 7.16 of the keel. 
Afterbody, 6.16 
Fore body, 8.16 « 
recommends that the amateur designer should make 
a idook modri of 4he intended vessel, (of six pjecet 
of boards lo be screwed together,) but previous to 
which they should make a rough chalk line draft 
from which to obtam theoiutline for the block model, 
in the following manner, viz. 

^ After the deaigner has fixed fully upon the pro- 
portions of length to breadth and depth ; 2dly on-the 
dtmenaions of the main, fore and after body ; 3dly on 
the rise of floor at dead fla^ the rak^ of the item 

post and rake of the stem, next proceed with the 
chalk Une to strike the onUine of the shear drofi plm 
on a scale say half an mch to a foot 

** Below the keel Une of the shear dratt strike a line 
lo^form the outlme of the kaiftnadth plan, fturiiiiig 
the extreme or deck line with a segment of a circle. 
N4tc mak» the nam frane or dead ^ that is» thiK 
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maia body plaQ» ex;hibituig the rise of floor, tamMe 

home, ^c. &lc. * 

Assutniag that half the breadth be the positioa 
of the loadwater line, strike the load water line on the 
shear draft, and from the points ol its intersection at 
the stem and stern post let fall perpendiculars to the 
keel line. Next sweep the loadwater line on the hrff 
breadth plan, extending from the after main frame to 
the after point of intf-rsection at the keel, and from the 
foremost main frame to the point oi intersection at the 
fore end. The upper edge of the third board in the 
block model wiB represent the loadwater line. 

« Again, assuming the floor heads or the extreme 
of the flat of the floor to be the lower water line^ which 
we will assufne to be three fourths from the keel on 
the baU breadth plan, from that point sweep the km^ 
•r water Ime U> this stem and stem post. Now this 
lower water line will form (he upper edge of the lower 
fHeee of board of the block model* 

**From the main body plan make two chocks, simU 
lar to miniature long boat chockSp to extend to the 
•eeond futtock beads. 

Having the keel, the stern post, the stem and the 
team frame and two water lines for your gnide^ tin 
fematimi of two convex conical ends becomes then 
a mere mechanical operation. ,s 
On the block nodel being complete, thtt edge efi 
each board of the block model would be correct 
water lines ior the ooroea draft to be c^ven to liw 
buiMen and fisom wbkk block model the relative poi^ 
mlk^ of its eentera might be >^iy^>rtaiMid, 
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ihouU lie wish to become more perfeci in the art of 

drafting, or art of laying off in the mould loft, the 
works oi DeCreuze, WbitOi Fincbam and otboray may 
be advantageously conaalted. ^ 

Every Captain should be competent to supehn* 
tend the framing of a small vessel ont <tf a wrecks 
and as a very little practice in making a block model 
would facilitate his becoming competent to do so, 
be sbould impose this task upon himself as a part of 
his duty. Again, every Captain should know the 
mtionale of a rule ibr masting^ in the event of being 
dismasted. 

* Stability is the liimts to the length of masts^ while 
breadth and depth are the principal elements whkh 
govern stability, 

• Foer times the inside main breadth, deduct the 
depth — is a good general rule for the mab' mast of a 
sUp^ or the fore mast of a brig» The diameter one: 
hidi to 3 feet in length* 

It must be admitted that the observant practition- 
er and experienced master seaman is better quriifi*: 
ed to trace the cause of the good or bad properties: 
of a vessel after repeatedly witnessing, results, that 
«e opposed to received theories, than that of ar 
draftsman or builder, who must receive his evidence: 
at second hand with whack to correct his preoon*^ 
ceived opinions. On the other hand it may be easi- 
ly conceived, that with respect lo^ appearance or in* 
regard to fines or curve* ot beauty, such as the cnl 
water— the rail Une or quarter galleries, these being 

Mtneis. of iflMi a v^ htde fisutieal toowkidge 
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would raffice» to qualify the builder to ascertun and 
determme the curve or lines most pleasing to the 
unscientific eye. MeaDwhile the pretenders would 
evaporate their liitle talent by means of paint, &c« 
to persuade the unlettered sailor of their great nau- 
tical genius, somewhat like the despotic tyrant act- 
ing the popular democrat, by his tact in the art of 
hunibug, or a painted padded termagant passing her- 
self for a Venus, or the ready-made officers givmg 
the initiative to the Board of Admiralty, to search for 
the elements of design at an enormous expense to 
the country. If nautical ignorance is to be thus sys- 
tematically cultivated, the want or a demand for a 
knowledge of the elements of deaiga would never 
be created or felt, and without that want every effort 
to elucidate a hidden theory would be a dishearten- 
ing waste of mental labor. A knowledge of our 
ignorance is a preparatory move to improve our 
scientific attainments. On the other hand, to remain 

ignorant of our own state of ignorance, and even 
aeem by our apathy to glory m our ignorance^ the 
nation must retrograde in ber maritime affaictf. 
Happily the free competition, consequent on the ret 
peal of the Narigation laws, will work out this 
want, when British enterprize, and scientific attain- 
ments will supply that dejiiand. The sheet anchoi: of 
our maritime and commercial greatness bemg cheap 
ships, and cheap government, and without science 
and cheap government, ships cannot be cheapu 

Of the ornamental parts of a vessel, that of the 
curve for the. cut water« the rail ^evand the pos^fjpn 
ditfae quarter galleries are the most {ft^omineiit 
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The Cut Water, 
To form the cut water cunre, strike a Hoe of 45 

degree angle, on the sheer draft from the li^ht water 
mark towards the bust of the iigure aud divide this 
line mto two equal parts, from the bust to the light- 
waier lioe, then with the whole length of the line in 
your compasses find a common center inboard, with 

which sweep a convex segment from the bust to the 
center of the above line. Next find a common center 
before the line and sweep a concave segment from 
the middle of the line, to the lower water line when 
the curve b completed. 

The Rail or Bough Tree RaiL 

The rail and cut water for m the out line of the ship. 

It is now the fashion to have the rail nearly straight 
A ship which sets by the stem looks better, that is 
less stiff than one on an even keel. On this account 
the rail shouki be bwer aft than forward, that is, the 
rail should droop aft one foot for every 100 feet in 
length ; that is to say, if the rail at the bluff of the bow 
be six feet above the loadwaterline, and the rail be 1 00 
teet long, then let the after end of the rail be five 
feet above the loadwater line. In addition to which 
the rail to curve downwards one foot, the place of 
greatest curve to be abreast the center of weight. 

The Quarter Galleries. 

. Ill placed quarter galleries are great deformities to 
a ship, and as they reconcile the side with the stern, 
it i9 obvious that Uie rail and the curve of ^e stem 
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moulding must govern the position and droop of the 

quarter gallery main rail. Strike aline on the quarter 
parallel with the rail, and set off on it half the breadth 
of the stern for the length of the quarter gallery rail, 
next set off below the fore cud ot this line as many 
inches as are in the curve of the stem moulding, which 
will be the place of the fore end 6f the quarter gallery 
main rail. The main rail being fixed, the finishing is 
a matter of taste and convenienca 

i ' « 

• * 

■ 

Shakespeare shrewdly observes, that were it as easy 
to do, as to know what is good to be done, chapels 
would have been churcfae.s and poor men's cottages 
princes* palaces. The poor however would have 
churches and chapels to copy from» but naval despot 
tism having so far ])rostrated the intellect of our sea> 
men and seafaring classes, which is furthermore de- 
pressed by custom, prejodicet false pride and patnm- 
age, that tiie mine oi iiuuiical science cannot be 
worked, nor even discovered, to demonstrate the ele*« 
menta or principles of naval design, much less a good; 
model to copy from. 

. Whenever," says Metastasio^ muac aspires tdi 

the pre-eminence over poetry in a drama, she de-» 
stroys both that and herself/' On similar principieSi 
whenever naval despotism aspire^ to ^ive the initia- 
tive to the nautical mind, it obstructs science to de» 
stroy itself and the character of the nation. I may 
add, that whenever the amateur draftaiiien pretend 

to improve the model of a vessel on piincipte, thejr 
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strengthen quackery to retard improvement, seeing 
that the experimenter or experienced seaman him- 
self is groupbg in the dark from want of knowledge 
of first principles. 

Commerce, the arts of peace, civilization and citiI 
Uberty, are nearly synonymoui> in their results; wliile 
ships are the principal instrument or means of com- 
merce. Meantime Great Britain, viewed as the ori- 
ginator and the unmistakeble advocate of the free 
trade principle, in trade, government and religion, 
is only at the tlueshold of her future greatness. For 
this end the nation should become a ship building 
company, to work out the hidden theory of design 
and produce cheap ships. Of the philosophy and 
state policy to work out the theory of naval science 
by practice, there can be but one opinion. The 
question therefore is as to the best mode to make 
the beginning. In the prece ding sheets I have re- 
. commended to adhere to some fixed proportion of 
length to breadth and depth, so that each vessel 
might be an experimental vessel, and every observ- 
ant seamaii an experimenter to aid in rendermg the 
elements of desie^n accessible to the research of 
science or of elucidation by the test of reason. But 
if naval patronage and the impress system are to ex- 
ist to sap her maritime greatness, her decline and 
fall are shadowed forth, as intunated in the able let- 
ters of Admiral Napier. 



FINIS. 
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